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OBJECTIVE ‘ i 


The information provided in this text will enable you to comprefiend the baSic coh- 
\ - cants of microbiology as relahed to food spoilage, food preservation, food establishment 
' _ Sanitation, the control of zoonctic diseases and the use of’ the micrcscope. 


INTRODUCTION 

, , : 

. _ This text introduces you to the world of the microbe and their environment. It can 
in no way teacn all that is known about microbiology; neNay ers it will cover the primary 
arees of concern to the Veterinary Service. 


. INFORMATION 
VETERINARY MICROBIOLOGY 


ee 
. 


“ICROBIOWOGY may be defined by analyzing tre Greek words from which it is formed - 
“micro” means too smali‘to be seen by the naked eye; “bialogy” is the study of living 
tnincs. Thus, tne definition of microbiology is the study of living organisms too small 
7O be seen with the naked eye. 


; Throughout the world, there are many hundreds of thousands af microbiologic plants 
and artimals tnat will be of no concern to you as a veterinary service specfalist; 
however, there are certain members of the plant anc animal kingdom that you will be 
directly associated with. In the plant kingdom, there are the bacteria, yeasts, and 
molds. in the animal kingdom, you will be concerned with a large group of anima? 
parasites which includes the protozoans. In a category all by themselves are the 
viruses which are too small to be seen without the aid of very special techniques and 
an electron mCP GSEOEG: 


This text can in no way teach you all that ‘s known about the field of microbiology, 

ao Dut when you complete this chapter, you should have a basic understanding of micro- 

uiaiee and its relationship to food spoitage, food establishment sanitation, zoonotic 
.diseases, and the importance of proper sterilization and sterile techniques insofar as 
the veterinary service is concerned. In addition, you should know the proper procedures 
for areparing and submitting specimens to the laboratory. | “ 


1. Terms relating to Microbiology. 

a. Listed below are some of the terms relating to microbiology. We have included 
them in this chapter for your convenience. Read them over before pursuing your studfes 
further. 

Antibiotic ~ antibacterial substance of biological or synthetic origin. 


- Antibodies - substances produced by and in an animal as a reaction to the 
i 7 presence of some foreign substance, usually to the protein fraction. 


Supersedes “i's 3ABR90820-11-1 and 3AZR90870-2-1-2, October 1974. £ 
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Antitexin - a svostance found in bleed serum and in other dedy ffuids which 15 ; 
specifically antagonistic to some particular toxin. 3 


Attenuation - the process of weakening the pathogenicity af a microorganism or 
toxin, ; \ 
Chemotherapeutic Agent - a chemical agent used in the treatment of diseases which 
is harmful to the causative agent, but not ta the patient. 


Cillia - minute nairlike outgrowths. 


. 


Endotoxin - a toxin that 7s retained within the producing cel} until the cell 
aisintegrates. : 


é 
Exotoxin - a toxin excreted by tne producing cell, while it fs alive, and found in 
the cell's environment. 
a) y 


Flagellum - a slender whip) ike sart used for locomotion. ‘4 ; 
Free-Living ~ organisms which do not require another animal or plant body in which: 

to carry on tneir life activities: they have the ability to produce their own food from 

inorganic substances. a ' 


Immunity - the ability of an individual to resist or overcome an infection to 
which most of tne species 1s susceptible. 


Micron - a unit of measurement equivalent to 1/1 000 000th of a meter or 1/1 000th 
9f 2 millimeter. 


: ' Parasite - a plant or animal living in or on another live plant or animal host at 
the expense of the host and without compensation to the host. 7 . 
vt 


Pathogenic - giving origin to disease or to morbid symptoms. — =f ‘ 
Sapropnite ~ a plant Yiving upon dead or decaying organic matter. 
Tyx1n - any poisonous substance produced by plants or animals. 
“accine - a preparation used to produce an active immunity. 


vector - a carrier, usually an arthropod (louse. tick, flea), which transfers an 
infective agent from one nost to another. ; ; 


virulence - the relative ability of an organism to overcome the defenses of the 
nost. 
b. were any of these terms oF their definitions unfamiliar te you? [f $0, review 
wnere necessary vefore continuing, and you will find the rest of this chapter easier to 
comore nend. 


é. me NS. 
a Before you understand microorganisms, you must understand the living cell. The 
cell $s the basic unit of all living things. Whether an organism be microscopic or 
macro.copic, the smallest iiving plants and animals are composed of enly one cell and, 
of course, the largest of the plants and animals are made up of many miltions of cells. Y 


b.° All cells are composed of a basic living substance called protep! ' 
toplasm is arranged into the different substances that compose che cell. The ree ha 
cell is made up of an outer covering known as the cell wall, a layer directly beneath . 
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this: called the cell membrane, diviscus liguid called cytopiasm, aid a central body 
calléd ‘the nucleus. ,As.the protoplasm is organized into jks co ts of the cell, it 

@s given a different name. The. protopiasm that makes up. eus of the cell {s 


called nucleoplasm. « €ytoptadm # the protoplasm found between the cell wall and. the 
nucleus, -and.the celd membrane is a tight-arrangement of protoplasm that can be compared 
some what tova plastic bag. It Serves as a sack or covering for the cel}. The cell wall 
in plants is a rigid cellulose meee serving as a final outer covering. that gives 


# 


c. Some of the other structures that may be observed within the cell are vacuoles 
or inclusion bédies.. facuabes ere usually food substances. Within the much ous ay 
stainea cell you may See 4 central body known as the karyosome. As far as we are 
concerned, its only fanction is, by its size ana snape, to aia in the identiffcacion of . 
the cell. Tae nucleus of some cglls display: 4 Ceady or lumpy oranulation distributed 

on the inner subface of the nucleus membrane of a stained celi called chromatin. sthis 
may also b@ Of help in the identification of the ceil. Figure 1 shows the typicil cell 
and {ts morpnology. A careful stuay of this figure wil! give you a clearer undestanding 
of the cell and the relationsnip of its parti. 


‘ d 

d, . The aforementioned char@cteristics pertain to the “typical cellj" If you 
compare a plant cell with an animal cel", you can see a major differeng@. Plant cells 
have a cellulose cell wall. Animal cells have a cell membrane. in fact, this is one of 
the characteristics that differentiates ‘the ‘two. 


e. The smallest plant is a bacterium mate up of only one cell. The largest and 
most complex are the seed-producing plants. The smailest animal is the amoeba and the 
largest is probably the whale. Regardiess o% tre size of tne olant or animal, it is 
compesed entirely of cells or ce’ ‘ular matte* organized to enaple the organism to carry 


J 


3. Microorganisms. 

a. There are many ways tc divide nicrooOcganisms, nowever, we will divide oun study 
of Ticroorganisms {nto four areas: bacteriology, mycology, animal microorganisms, and 
viruses. Let's discuss bacterfology first. ‘ 


os. Bacteriology. Bacteria are one-cel ‘eq microorganisms that belong to the plafit 


_ kingdom. They are plants because they have a rigid cell wall, but unlike the typical 


cell, a bacterial ce’! does not have an org:nized nucleus. The nucleus is said te be 
4iffused throughout the cell. Figure 4 shovs that bacterial ceils occur in a funder of 
snapes: round, called cocci, oval or elongated into rods, called bacillus; and a third 
group known as pleomorphic, which means many shaped. Another group of bacterfa fs 
snaped like little cofl springs.and are called spirocnetes or spirilla. The shape of a 
sarticular bacterium is one of the mdin criteria used in its identification. Anether 
major factor in its identification is tne way cells are arranged or grouped together. 
An arrangement grouped in clusters like grapes is called staphylo. Therefore, round 
hacteria ¢occ{) appearing in clusters are called staphylococci. Some cocci arrange 
themselves into pairs. Paired organisms are called diplo, thus the term “diplacocci.” 
Sti?" another group of cocct form into tong chains. These organisms are known as 
streptococci, The bacillus organisms, or rcd-shaped bactefia, may align themselves 
into cnains or pairs ana these may he callac streptobacilli or diplobacilli; hdwever, 
these terms are not often used. Tne spiroctetes vary from a loose spiral to a tightly 
coiied spring. They may be short or very Icng. Tey always appear as individual cells 
and do not form clusters or chains. : 


es The pairing, chaining, or clustering of bacterial cells is a result of the 
organism's method of reproduction. The cells multiply by a process called binary . 
fission (fisstonis to spift; binary means “two'), One organism splits into two - : 
organisms just like the parent cells. The pleomorphic bacteria are just what the name 


even Y-shaped organisms. . Y $ or cae 
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"are subjected. to a secondary stain which 1s usually safranine red. Any stain wi 


NS 


ad, In addition to different. snapes and Pali eager hRacteria have speciaf struc- 
tures tnat aid in metility or survival in nature, bacteria poskess an outer ‘coati 
sRown aS 2 Capsule, The cansul? may be so thin that ft fs undeta&ctablp, Others have a 
very thick sticky capsule c sed of a complex. sugar-fatty-protein sfbstance, ft iS, 
believed that this capsule aids in the organism's survival against the white bioed cells 


An the body, and possibly some other: hazards the cel] may encounter in nature. To enable 
them to move about, some of the bacill{ nave special structures called fla Yaw A> 


flagellum is a hair-like appendage that whips back and forth and either pulls or pushes 

the aro about. Some cells may have a single flagellum on one end. Others will have 
Several an one or-bath ends, while still others may be completely covered with flagella. 
The sole purpose of flagella is for movement and fs an aid in" identification, - : 


e. Another of the special structures that develop in certdin of the bacteria is the 
Spore. Any time these organisms find themselves in an unfavorable environment, they 
concentrate their protoplasm into a little round ball and become extremely res{stant to 
the unfavorable condition, When the spore ts formed, you can clearly see the rigid cel} 
wall with the little round ball inside, This Spore formation enables the organism to 
survive conditions that normally destroy bacteria. One species, Bacillus dnthracis, has 
been known to live for as long as 40 years outside of the animal's body, and some 
organisms can withstand bofling for as long as Z. hours. . 


f, The Gram Stain, Bacteria, because of their smal] size, are difficult to see even 
with a good’ microscope unless they are Properly stained. They may be stained with almost 
any aniline dye, but the most common staining reaction used in bacterfology {s the Gram 
stain procedure. [It is used because it differentiates between two major groups of 
bacteria, Almost all bacterfa may be olaced in one of these two groups. They are either 
Gram-pos 1 tiva or Gram-negative, Those organisms which are Gram-positive have a substance 
in Geir protoplasm known as magnesium ribonucleate, The presence of this substanée is 
determined by the Gram-staining reaction. The Organisms are first stained with crystal: 
violet stain, Next, they are placed in an jodine solution. The -fodine serves as a 


-sordant or fixative which causes the crystal wiolet stain to become fixed to the 


ribonuct@ate substance. Ethyl alcohol 4s then flowed cver the slide and the “unfixed" 
stain 4s washed away, Naturally, if the ribonucleate substance is not present, ail the 
cryptal violet stain is wished away. If ribopucieate is present, the fixed portion of 

the stain remains in the organism. After the alcohol destaining process, the ane at 
suffice so long as ‘t contrasts well with crystal violat. Those organisms with the . 
ribonucteate suystance are blue or violet and are Gram-positive, while those without 
ribonuéleate stain red and are Gram-negative. Thus the Gram stain procedure not anty - 
stains the bacterial cell so ft may be sean but places it into*one of two major categories 


wnicn aid in its identification, - ’ 


J. cultivating bacteria, It is almost impossible to study cr identify a single 
tacterial cell, Therefore, we crow or culture bacteria in the labordtory under contro] led 
conditions, Gacterta are cultared by planting them into a nutrient substance at 3 tem- 
jerature that meets their environmental requirements. This substance {s called culture 
redium, It must contain the nutritional requirements and proper moisture, end have 
sufficient buffers in it to somewhat eliminate the waste products produced by the 
bacteria, If all the;nutritional environmental requirements are met, the organisiis 
continue to grow and reproduce as long as the.conditions remain favorable, If the . 
Culture medium is a clear liquid, the growth Isyodvious after a few hours, The liquid ~ 
becomes cloudy. If the medium is a semisolfd, the organisms grow into a visible colony 
and may Took Tike smal} mounds of heath The characteristics of the colony are no ted 
and are major factors used in the identification of the organisms, 


nN. We may add certain cnemicals to culture media, that will allow some bacterta to 
grow and innibit the growth of others. One chemical additive {5 common ‘iaC? (table salt), 
While some organisms grow wéll, others cannot grow at al! in high concentrations of NaCl, ° 
This fs-also a factor in an organism's identification, These chemical additives are - 
4 “a 
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called inhibitors, When they are added to a culture medium, the medium {s called an 
inhibitory medium or a selective medium, meaning {ft «111 sustain “the growth of only ' 
select organisms, ’ , 


i, There are other chemicals that may be added to media that cause the bacterfa to 
produce specific colors in the madia or in the colony itself, ‘These are known as 
differential media. Media production has become so well pbb ta 1s so selective, and . a 
so differentjating that most pathogenic bacteria can be placed in specific groups .and 
some can be completely {identified by the use of culture media and the Gram stain alone. 


J. Environmental requirements. Environmental requirements have been referred to a 
number of times if previous saragraphs of this chapter. You should understand fully - 
just what environmental requirements are, Since there are many different kinds of 
bacterfa, we can expect to find almost as many different environmental requirements. . 
Probably the easiest way to:approacn the subject is to discuss it in general, without 
beirg concerned apout specific organisms. 


k. Since a bacterfum has no mouth, and adsards its food <irectly through its cell 
wall, its food must be part of its environment. The first requirement then must be - 
nutrients, Different kinds cf bactertal organisms have different nutritional require~- 
ments, So you can begin to see why some bacteria are found in one substance, while other 
organisms are found in another substance. ° 


1, A Second requirement is the proper mcisture content. Organisms that are motile . 
would naturally require more moisture than organisms which are nonmotile’and:are content : 
to sit in one place all the time. In any case, however, there must be sufficient mois- : * 
ture to sustain life,. ' ° : ‘ y : 


* ra . 


m. Temperature is a very critical requirement for bacteria. Most of the pathogenic = 2. oo. 
(disease-producing) bacteria are adapted to tady temperature. when this temperature {s w 
lowered, the organisms cease to grow; when it is elevated, they also cease to grow,-and 
sometimes die, . : ‘ . 


1. ‘hase organisms thet require: temperatures close to body temperature are called 
mesooniles. However, the chermoduric are cajable of surviving temperatures much ‘higher 
than dOdy terperature, The psychrophilic greup grows well in temperatures wel’ below 
body temperature, and the thermopntlic group. of organisms grow best well above badly | 
tempera ture, ; ae 

a, Another {mportant ‘actor in dacterta! environnent 1. the pH (acid conecntration - 
of the medium Organisms that grow well inn acid medius.will not grow in an alkaline 
environment and vice versa. ; 7 = 

2. In short, a particutar bacterium, in order to reproduce or grow, must nave the ‘ 
aroper temperature, nutritional requirements, moisture, and ah, To all of these, we must ‘ 
adc the oxygen requirements. Some organisms use atmospheric oxygen and are called aerebtc 
arganisms. Some organisms cannot grow in the presence of free oxygen. These organisms 
utilize combined oxygen and are called strict anaerobes. Another group May grow equably 
well in the presence or absence of free oxygen and are known as faculative arganisms. ‘ 
adnen all of these environmental requirements are met, the organisms grow very well. As 
we stated before, some varieties reproduce every 15 minutes, ‘ : 

q. When a single organism is placed in a favorable environment, it seems to remain “ 
for a while without cnange, This is the lag phase. The Tenotn of the lag phase varies 
witn different kinds of organisms, Then, for seemingly no reason, .the oe divides into me 
two. Two becomes four, four becomes eight, and so forth, This fs the logarithmic growth 
onase, Then, as the waste products build up or the nutrients deplete, the growth slows 
down and stops, This {s the stationary phase. If the orqanisms are not transferred into . 
&@ more favorable snvironment, or ff they have no means of resistance such as spore forma-' : 
tion, they begin -o die. This is the death or decline plese, -  ° 
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. r, Toxin production, As the organisms rene the produce waste products and =” 
gastidn. 


- sometimes excrete other substances used fn These products.may'be pofsonous 


* to us and we call them toxins. Toxins produced by living organisms are called exotoxirs, 7 ; 


As the bacter{a die and break up, some of them release toxins from inside the cell, and 
these are called endotoxins. In efther case, these are the substances that make bacteria 
harmful, The organism may {nvade-the body and produce endotoxins or exotoxins that have 

a direct. effect on the. cells of our body or they may infect a food substance and contam{- 
nate it with toxins, When we eat the food substafce, the toxisis may‘be absorbed and 
poison aur bodies. Some of these toxins may be destroyed by heat and are known as. 
nermolabile. Some toxins are nat affected by t and are called thermostable. Cooking 
fre food may kill the bacteria but does not necessarily make it safe to-eat. oe 


s. Sy now you can See that bacteria in their sfiiple one-called form are actually 
very complex little organisms. Although you nardly -ver see tnem fin nature, you must be 
aware that they are ever-present in your own environ ent. They are a part of your every- 
day life, With most of tnem you live in harmony, bu- occasionally one happens along with 
which you aré not compatinle, It may be severe enoush to cause an iliness that puts you 
in bea for weeks or it may be mild enough to merely taint the taste of the food eat. 
Nevertheless,-you are constantly in contact with these “wee beasties” and they play an 
important role in the performance of your duties as c member of ‘the veterinary service. 


‘t. Mycology. Mycology is the study of mycetes, a group of microscopic plants. The 
study of the mycetes presents one major problem from the very beginning, the very diffi- 
‘cult terminology that has developed in this area of microbiology. The common name for 
mycetes is fungus. Fungi are broken down {nto two more common groups, yeasts and molds, 
with whitch you are more familiar. Because of the complexities of the terminology used in 
mycology, we will only use those terms necessary to give-you a basic understanding of the 
subject and {ts application to the veterinary service. 7 


ue The angi are small plants. . They have no roots, stems, -or leaves, and possess fo 
chlorophyl?. Chlorophyll is the substance used by most plants to convert carbon dioxide, 
.water, and sunlight into sugars to be used as food substance. Without chlorophyll, the 
plant cannot produce its own food substance and, therefore, must depend upen some other 
~. source for {ts livelihood, This other source may be dead or decaying matter, a manufaa- 
tured food p-aduct, or a living organism. We have already mentioned that fungi are 
commonly calied yeasts and molds, though we refer to an infection of these as a fungus 
infection, ~o avoid confusing the issue, we should soint out the difference between a 
yeast and a nold. 
Ve ae reproduce sexually or asexually. Some species can reproduce only asexually. 
This asexual method {s known as budding, A portion :# the cell swells to a certain size, 
tnen seems to pinch off from the parent cell. Yeast . reproduce in this manner. In sexual © 
reproduction, the cells branch and,form mate and fercie reproductive celis which unife and 
cause the production of spores (sdeds), These spores contain all the ingrediénts 
necessary to produce another colony. The fungi that reproduce sexually are called molds, 
_ lidw, strange y enough, some fung} are capable of botn sexual and asexual reproduction. 


w, Fung: do not Took at all like typical cells. The yeasts are round or oval and 

much larger than the bacterial ceil. bi have a lerge vacuole taking up a portion 

, of the cell and usually a few large granules betwker the vacuole and the cell wall, The 
internal characteristics are of'no importance to yo. in their identification, which {is 

based almost entirely on the type of colony the yea:t produces. The colony may be rough 

or smootn; {ts margins may be antire (unbroken) or irregular. I¢ may appear dry or mofst, 

and it may be any color {nm the spectrum. Some consijeration 1s given to the nutritional 

ee and environmental requirements of the fungus; however, these factors are not nearly as 


critical ag with bacterfa,,’ 
rs : £ 
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x. As the molds grow, thay sroduce flowery-looking colonies of many colors, [ff you. 
“look very closely at one of these colonies, you will sée mafy hair-like structures 


called hypnae (hi fee), After a periog of time, you will discover little bead? ike or 
podiike objects associated with the hypnae. These “objects” are spores or packets of 
spores. if you study the growth of the colony, you can observe the entire process of the 
sexual reproductive phase of the fungus. .It would take many pages of this text and 
complex terminology to explain the entfre process of sexual repreduction of the fungi. 


. That 1§ exgctly what we are trying to avoid, so we will just say that idencification.of 


tne mold caloay fs based on its size, shape, and color; the size ang type of spores and * 
packets of spores oroduced; and a number of other factors that are used for final confir- 


mation, Some of the more common molds you can learn to. recognize at a glance, but {t 4s. 


best to Idave the identification to a-qualified laboratory, 


He Like bacteria, fungi are everpresent in our environmest. Some are beneficial to 


us. and some are harmful. The beneficial anes convert milk to cheese, Starches to sugar, . 


and ferment sugar to alcohol, Penicillin and several other fungi are'used in the produc- 
tion of antibfotics. -There are many industrial uses of fung‘. :0n the other hand, there 
are the undesirable fungi. Some are pathogenic to piants and asimals, and some others 
are undesirable because they cause food spoilage. “Thay are yery Mfficult to control. 
Spores are found on everything; tney blow drouna in: the air and can grow on almost. 
anything that hints at befng a food substance. * Some Fungi will even grow on wet wood or 
paper. Temperature variation doesn't seem to’ be too vital to thams however, different 
temperatures, change some of the calony characteristies: At certain: temperatures, the 
yeast organisms develop well while at another temperature, ferhaps only the mold 
organisms are able to grow, Because-of their prevalence in nature and their association 
with diseases, food spoilage, and {adustrial uses. in fdod and.medicine production, they 
are of prime concern to the veterinary sarvice; = * . mo . 


“2. Microorganisms of the Animal Kingdam, We have already established the fact that . 
bacteria and, fungi are more plentiful throughout the world, and there are many thousands 


OW different kinds ‘of bacteria and fungi. We will now look at another group of micro- 
scapte organ i sms ch in mo way maten the number of species of their plant cousins. 
They,- hd r, era much greater variety of shapes ant forms and are much more diff{- 
cuit to find and identify, ‘fs = 


aa. Among the micr&scopic members of the animal kingdom is the Protozoa, the simplest | 


form cf animal life. There are many different species of Protozoa that are free-living in 
rivers, lakes, and. ponds, but the Hibbs pape wil? pe concerned with are those of medical 


importance. A protozoan is deffned as/a one-celled animal, To be more specffic, "proto" 
means tne first - or the precursor te - the first form of something, as prototype. "“Zoa" 
fis a combining form to designate animal. [n other words, protozoan: is defined as the 


first or most basic form of anima? life.. 


bb. A srotozoan differs from tne typical cell in that ‘it fs a true member of the 


“animal kingdom and does not nave a cell wall. Its cuter ey is the~cell membrane, 


and Ifke the plastic bag, fs quite flexibie. it does possess all-the other parts of the 
typical cell, including an organized nucleus, the vacuoles, cytoplasm and aly.“ in fact, 
some of these one-~cellec animals nave parts not included in t fcal cell. Some of 

then have flagella or cilia which are, organeliae of /locomotion. - have a cytostome, . 


wnich is a kind of primitive moutn, /Others have a structure that is basically a primitive 
excretory organelle. (An organelle fis an organ or wart of a call with a special fudction.) 


These organtems then are as differeqt as dogs and tits. Not only are there marked , 
differences in the species but notigesble differenc :s within the species, The only way 
to identify the Protozoa is to memogize the charact -ristics of each class, ping Boni 


species,” Take into consideration the slight variations in the species and Jook for them, 


cc. There are four classes of Protozoa to be considered. The first class is the 
sarcodina, he common name for sarcodina is amoeba. Amoeba are one-celled agimals that 
vary greatly in size, and have no definite shape. They look much 1iké a raw egg, care- 
fully oroken into a cola frying pan. They move about with pseudopods. Pseutaped may he 


hn 


dafided as ‘sseuce meaning false, and "pod" m@aning foot, or, in other words, false feet; 
a method of extending a sort‘on of the cell membrane, then “lowing the rest of the con- 
tants of tne cell into it. The amoeba is illdstrated in figure 02. The recognizable 
garts are (1) the cell membrane; (2) the cytoplasm, (3) inclusion bodies (vacuoles) in 

tne cytoplasm; (4) tne nucleus; (5) the chromatin granules of the nucleus; (6) the 
haryosome, or central body in’ the nucleds; and (7) the pseudopad extended in the direction 
the amoeba is moving. The extension of the Pseudopod gives rise to number (8) in the 
iMustration whicn is a cand of ectoplasm, a clear area of protoplasm between the cel] 
membrane and the cytoplasm, 


-dd. Some of the factors considered én the differentiation of the amoeba are tne 
yemerai size, kinds af Ynclusion bodies, number of pseudopods, size of the nucleus, size 
and location of the karyosome, and the distribution of the chromatin, The amoeba mult{- 
aly or reproduce asexual'y by Dinary fission. An Organism reaches maturity; the nucleus : 
ivides; then the cell divides into two cells, each taking half the contents of the 
perent cell, 


ee. oxhen conditions oecome unfavorable to the Organism, most of the amoeba form a ' 
“fst.” much lime tne vucteria forming a spore. Cyst formation, or encystation, as it is 
called, occurs: very rapidiy, The amoeba ejects ail of it; undigested vacuoles, concen- 
trates its nutrients into a single vaguole, then concentrates the proteins of its cell 
memOrare into a tough outer snell, and sits tight as a little round ball. All movement 
stops and the little cyst waits for conditions to become favorable once again, During 
<nis perfod of waiting, the cyst uses the Storec nutrients and the nucleus continues to 
Sivide, The number of divisions 1s constant for the snecies; therefore, the number of 
ruclef im tne cyst may aid in its identification. when environmental conditions become 
faverable again, the cyst absords its leathery shell, divides its cytoplasm among its 
Suclt? and qoes its merry way. 

é 
**, 4 second class vf Prctozoa are ‘tre mastigopnor3. A less difficult name for then 
§ fiageliates, , They are the Protozoa that move by means of “lagella, They, like the 
amoeba, are one-telled animals, but are possibly a little more camplex because they have 
2 definite shape, and of course, flagella, Same of them have Cytostomes, which are 
Openings tnat compare to the mouths of the hicher animals. Some of them have developed 
soecialized flagella that foid back across the cell dody to form something that looks 
wucn Tine the fin of a fisn, This specfalized flagellum is called an undulating membrane 
because Of 1%s wavery appearance and motion, The general shape and anatomical parts of 
(2) the nucleus, (3) the cytoplasm, 

+ an axostyle ‘a rigid bar within the cel] tnat offers some support for the cel} Shape), 
.2: karyosome, (6) the flagelia, (7) the unduiating membrane, and (8) the cytostame, 
wcn, 'f present, lies in a groove in the cel] called (9) the ora] groove, Sare 
‘ageliates form cysts like the amoeba, When encystation occurs, the flageila are’ 
$ 


a 


rawn into tne cel] body and tne tough cell membrane is produced. Normal reproduction 
18 3 


exudi dinary fission, 


é 

tq. A thoed class of frotozoa Bre the ciliates. The cilvates closely resemble the 
“age: ates. ‘ne najor differences are tne or janellae of Igcomotion, which are cilia 
“fateac of fagella, and a cicronucleus and ma ronucleus. alia are short, hair-like 
etractures [nat completely cover the cell, The anatomical parts of a typical ciliate 
sre co ene cell a ane, .2} the micronucleu., (3) the macronucleus. (4) the cytostome, 
7, Sh€ cra: Groove, (6! the citia, and (7) the vacuoles or inclusfon bédies. The 
. 1 fates reproduce by Dinary fission and incorvorate a sexual reproduction phase in their 
“te iycie. The arganisms conjugate (join at “neir cytostomes) and exchange micronuclei, 
‘re arqanisms then separate. ‘ne micronuclei and macrcnuclei fuse together, then begin 
a ser es af tivistons tnat result in the formation of new nuclei; then the cell division 
fo: % ows, 


* 


nn, Before proceeding ta tne fourth class dF Procezoa, we should note that all but 
two of tne medically important.members of the first three classes of protozoa inhabit 
tne intestinal tract of man and animal. — 
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11. The fourtn clasS, Sporozoa, are obligate Parasites of the red blood cells and 
are cogmonly known as malaria! organisms, Malaria is a disease transmitted from host to 
host by¥ mosquitoes and is a aisease of human beings. It is of little importance in the 
area of veterindgry science in the military service; therefore, we wif] avoid the Sporozoa 
and save you the trial of learning the concepts of double life cycle reproduction. 


a“ 


jj. “here are a number of other animals that are microscopic and infect man and 
animal, Among these are a vatiety of worms that are just a little too small to be seen 
dy tnd naked eye. The members of importance to you will be covered in Tater chapters 
wnere more time can be devoted to individual species. 


sa. There are a large number of intestinal parasites of man that are not microscopic, 
in fact, some of them are 20 to 20 feet Yonc, These are the common roundworns, hookworms, 
fapeworms, and flukes, Although the size of the adult parasites vary, the eggs of these 
animais are all microscopic. Most of the eggs leave the host body in the feces. In - 
order to pass the infection along, the eggs of some species May be eaten directly by the 
new host, Otners require that the eggs be eaten by an insect such as the mealworm, the 
flour beetle, o the flea, The insect és then eaten by the new host, Stil] other 
species require tnat the eggs be deposited in the proper environment and hatch to form 
tarval forms, which penetrate the skin of the new host; or begin a passage through a 
variety of intermediate Hosts before eventually winding up in the primary host. For 
example, the eggs of the fish tapeworm are passed in the human Stool. They hatch in 
fresh water releasing a larval form which is eaten by a water flea. The water flea fs 
ts turn eaten by a‘minnow, wnich is eaten by certain species of pike. The larva under- 
‘OBS a number of changes in eacn new host, and when it finally reaches the ptke, it 
vecomes a mature larva, migrates intc the flesh, and becomes a cyst. When the pike fs —. 
finally eaten by man, if it is not properly cooced, larva is released into the intestine 
and develops into an adult tapeworm, 


Nl, It fs not essentia) that vou jearn the lit: cycles of the parasites of man. 
“Owever, you must be aware that there are mcroscopic forms of the: inimals that are 
infectious to man, and most of them are transmitied to man through tre food he eats. 


™. ‘(Thus far in this chapter we have been discussing bacteria, fungi, and parasites 
that are infectious or incidental to man and his environment. We have net associated 
specific organisms with specific diseases, and it is beyond the scope of this chapter to 
ado so. It is essential that you understand the crevalence of disease~causing food and 
naterborne organisms, and how a basic knowledge of ricrobiolagy cam aid in their control. 
This can best ye illustrated by the application of ricrebiology to a sf{tuation of which 
you May actually be a part. a 


Problem Situation: Let us assume that you aré a veterinary technicfan assigned 
to a large base in the Middle East. You are called into the hospital commander's office 


ane morning and told that one of the Army Communication Sites in the northern part of the — 


country has reported 75 cases of severe diarrhea in the past 24 hours and is requesting 
nelp in determining the cause of the outbreak, You are to be part of a team sent to the 
Site to make the investigation, The team consists of personnel from the Department of 
Military Public Health, medica} laboratory, veterinary services, and statistical 
oersonnel, When you arrive at the site, you discaver that the total military pergonne! 
numper 500, and tie cases of diarrhea now number 225. How would you proceed with an 
investigation to determine the cause of the outbrea< and make recommendations to prevent 
tts recurrence? : 


? 
— 


in solving this problem there are a number of factors that must be considered, 
The first is to determine which oraanie= js responsible for the outbreak. Ofarrhea or 
dysentary may be caused by an amoeba, {> : moeba histolitica, or ane of several bacteria 
that are pathogenic to the intestinal tract. Shigeila and Salmonella organisms are 
famous for causing outbreaks of diarrhea Fmong armies al] through history. 
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crew of men busy cleaning right at that moment, This fs understandable, because at any 
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it is the laboratory's responsibility to name the culorit, and they immediately 
greceed to do so. At the same time, Military Public Health begins its examination of the 
site's water supply. This fs necessary to insure that thé chlorine residual is sufficient 
and the water is not polluted. You and the statistical personnel find out how many dining 
facilities are available on the site and where they. are located. While the statistical 
section of the team continues with its thousands of questions, you begin your preliminary 
investigation of the eating establishments. , 


The dinirg hall is the first area you visit. The NCO dining room of the dining 
nal} hall nas peen set up as an isolation dining room for the people who are 111, and all 
food and drink are being served in paper.plates, paper cups, and plastic utenstis that 
may be discarded after use. This eliminates the possipility of spreading the disease 
back into the remainder of the dining hal! and kitchen. Your first impression is that 
the entire dining area and kitchen are very c'ean and sanitary, and of course, there is a 


time there is an outbreak of this type on an instailation, the chow hall falls under the 
"gun." This is a point to remember, decause many things may be bright and shiny now for 
the first time in months. You make your observations and ask a few questions, but you 
cannot draw any conclusions. It 1s very difffcult tc receive straight answers - everyone 
is on his guard. You note no real discrepancies so you proceed to the other dining areas. 


. The NCO Club Open Mess, Enlisted Men's Open Mess, Officers’ Club, and Exchange 
Snack Bar have al) been closed by the post doctor. The one thing you notice in common 
with all of them is a crew of men working desperately to “get the place cleaned up." 
After checking the eating establishments, you sq to the post cold storage area and 
procurement. : 


Cold storage seems to be up to par, and you find that eggs and fresh vegetables 
are supplied by a local source in town, Dut the atmosphere is the same as in the dining 
establisnments - one of hostility ana evasiom ‘io one wants to be a scapegoat for this 
outbreak, and the tendency is to cover up discrepancies, This, of course, makes sour job 
much more difficult than it need de. scar something of the nature of the micro- 
organisms that cause such an outbreak, you already know that you probably will not be able 
to find the original “bugs” still sitting around waiting to infect someone else, 


You return to the ten-bed post dispensary where your headquarters has been set 
up. The laboratory has orepared scores of media for bactertologica? culture. You obtain 
your swabs and make a second round of the eating establishments, You must remember to 
adhere strictly to the prescribed standard methods for obtaining specimens, Whea you use 
these methods, your tables of comparison wil! give you an indication of the level of 
sanitation of the food service facility. Returning to the lab, you assist the laboratory 
personnel in setting up the cultures. This is about al] that can be done on the first day. 


The next morning there is a conference of the team. Military Public Health 
renorts that records indicate the chlorine residual in the post water supply has been 
sufficient with no breakdowns for the past few months, The laboratory has isolated a 
Shigella from the patients. Total diarrhea cases now number 273, Statistics show that 
the outbreak is confined to the enlisted versonnel, The chow hall employs 60 indigenous 
personnel who serve four meals per day. Questioning enlisted men of al} ranks, the 
statistical team discovered that there is very little association of the men witn the 
Tocal people off base, Your plate counts after overnight culture do not indicate anything 
ufusual, or any contamination on eating utensils or dishes. 


Before ‘proceeding, see if you can list the important facts that have been accumu~ 
lated in the first twenty-four hours of the investigation. Your list should look some-~ 
thing like this. (1) The onset of the outbreak was sudden, 273 cases in Jess than 72 
hours. (2) The outbreak was confined to the enlisted personnel. (3) The post water 
Supply has been eliminated as the source of infection. {4} The causative agent is a 
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oacterium called Shigells. (5) The dining hall employs 60 local food handlers. 46) 
rresnh produce and eggs are purchased for the dining facilities from a local source. From 
this list of facts, what conclusions can you draw? 


Based on the listed facts, the disease is fooahorne. It must come from an = “ 
establishment that caters to the enlisted men and not the officers. It {s unlikely that > 
the snack bar would serve 273 out of 500 personne] an infected meal, and the clubs may 
be eliminated because the infection involves both NCOs and lower grade enlisted men, 
“AIS points a crooked finger at the chow pall, ° 


al 


At this time, if you are not familiar with Shigella, tyou are oblfgated to do a 
‘ittle researcn on the subject. Probably the best way to go about this fs to check the » 
20S$t dispensary ‘or any literature they may have or go to the daboratory personne! and 
ask, You have a basic understanding of bacteriology, but it {s impossible ta continue 
with this sort of 4n investigation without understanding some not-so-basic facts about 
the microorganism\that fs causing all the trouble. Your research tells you that Shigella 
is a human pathogen responsible for most outbreaks of baciitary dysentary. [ts route of 
transmission is fecal-oral, usually transmitted on food. [ts incubation perfad is from 
1 to 4 days. It may be spread by human carriers and sometimes by files, 


with this information, every one's work is cut out for him for the next few days. 
the laboratory must determine if any of the food handlers are “carriers” of Shigella. 7 
“his involves taking rectal swabs and cultures ‘rom each food handler. Military Public , 
jealtn checks out the fly population. Statistics must prepare a questionnaire listin 
each food item served during the 5 days before tne onset of the outbreak. They quest aa 
all the patients to determine a common food eaten dy them curing this Seday period, then 
question alT the perSonnel wno showed no symptoms to see.if there is a single food the 
patients ate that they did not eat. ie 
You, as the veterinary technician, must now look very closely at the dining hall oo 
and its methods of handling ana preparing the food. You must ask questions. The more 
oleasant you are, the more cooperation you will get. Point the blame at something other 
than the food handler and you'll be surprised at the information you get.. Check the 
fresh fruits and vegetables that come from the local economy. How are they decontaminated? 
‘ow are they stored? How much food is prepared at each meal? Are there leftovers? If 
SO, NOw are they stored, and how long are they held? [t may take some real doing to get 
all of this information. Get the food handlers to show you all of this themselves. If 
you are successful, you will turn over some interesting facts, . 


in this case, the fresh vegetables ire brought from town every 2 days and placed 
ina 35° F. walk-in refrigerator, commonly cilled a reefer. In preparation for cbnsump~ 
tion the vegetables to be eaten without — were disinfected with the standard 
disinfectant which is “Disinfectant Chlorine, Faad Service.” You observe the food 
nandler preparing these vegetables, and are’ satisfied that they are properly prepared, 


As you inspect the storage reefer for these veqetables you notice there are some 
cortainers of leftovers from a previous meal stored in the same reefer. Some are covered 
with standard par covers and some are covere{ with white, water-absorbing paper. There 
doesn't seem to be any special order.in the say the vegetables and leftovers are stored. 
The vegetables look to be freshly-washed and water is dripping from them onto the pans 
or jieftovers. This is the first majgr discrepapcy you noticed. The paper covering the 
ans is saturated, allowing the moisture to pass right through and into the contents of 
the pans. You request the laboratory to run wasning samples on the vegetables. You are 
told that the commercial source in town washes and sorts the produce before delivering 
it to the post. : 
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At the next team conference these facts are brought out, The food handlers are 


~ 


all negative for Snigeila.. Tne stored vegetables tested by the laporatory show heavy 


fecal contamination. Vegetables ‘and leftovers are improperty stored in the same reefer. 
Statistics say the only-food eaten by the affected personne! that was not eaten by the 
nonaffected personnel was steak smothered in gravy, served 3 days before the onset of 
the disease. ' : 


1 Checking again with the dining hall into the preparation of the smothered steak, 
you are told that the same menu was served at the midnight meal 36 hours before that one, 
and a portion of the steak was held as a leftover and then mixed and served with the 
infected meat. You can now draw an assumption that the leftover portion of steak was 
contaminated by the vegetables in the reefer. 


‘ In your followup work, you inspact the facility im town supplying the fresh 
vecetabjes. The:produce is ourchasec, washed, and repacked -<fore being delivered to the 
cost, You note tnat there are no sinxs in the wasnroom, Water is brought in by a rubber 
hose and the produce is washed in buckets. Followup la> wo-« tells you that the city 
water supply is contaminated as is the wash water, anc of course, the produce, 

ma what recommendations can you make to insure that such an outbreak will not 
happen again? Would you recommend that the pest find another source for vegetables? 


Solution tc Problem Situation:- Experience tells you that in ‘countries all over 
the world where levels of sanitation are low for one reason or another, all the fresh 
fruits and vegetables are usually contaminated. it is therefore necessary to take the 
precaution to see that the troops are not exposed *o the disease-causing elements that 
people of those countries have learned to vive with. é : 

: The supplier of the produce was instructec to install<proper washing tanks for 
cleaning the vegetables. The post supplied “he cnlorjne solution which enabled the ‘ 
suoplier to decontaminate the produce before it was deliyere The Storage reefer was 
organized at the post in sucn a way that the ‘eftovers cid not have to be stored with the 


‘produce. Before use, the produce was again cecontaminated with the standard chlorine i 


solution, ‘ / 
This problem situation is an actual case that c¢crrred at an-Army Communications 
Site in the Middle fast. [t is an excellent example of the c¢wer of a few Tittle micro- 
organisms fnat find themselves in a friendly environment. The organism Shigella was 
placed on the procuce either oy the use of human feces as fertilizer, through handling 
witt contaminated hands, or by a contaminatec water supply. The produce was stored in 
such a way as to allow contaminated water to drip into improperly stored leftovers. The 
“eftovers were served to 2 populaticn, and ar epidemic occurred, Asa veterinary techni-~ 
cian, you are charged with the responsibilfty of preventing such a thing from happening. 
You muSt uS@qyour basic knowledge of bactericlogy, mycology, and parasitology, not only 
in solving problems like the one stated. here but in preventing problems such as this from 
arising. 


nn, .iruses. There is still another disease-causing entity that we have not yet 
covered. These are ultramicroscopic agents called viruses. In the paSt.few years, vast 
amounts of knowledge have been gathered about these little “bugs,” but they are still a 
systery to people outside the field of virolcgy. They are so different from the other 
s1seaseecausing agents that they cannot de compared with any of them, They are not 
plants or animals and only a few can be seen with an ordinary microscope, They do not 
fit our present biological definition of “living' organisms, nor do they dfe, They merely 
inactivate or disassociate themselves, dbut ceuse a living cell to repliéete or reproduce 
them, They cause a wide variety of diseases in plants and afiimals. We therefore must 
mention them as disease-causing agents, but we leave the study of viruses to the virologist. 
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4, Sterilization 


a. Now that you have a basic understanding of organisms that cause disease, we | 
should devote some time to methods of killing or destraying them. This is accomplished 
_by sterilization, To sterilize sorathing is to rid ft of all living microorganisms. 

Pay particular attention to the word ALL, because we are concerned with more than just 

the disease-causing organisms, Sterilization can be effected by any of three different 
methods: heat, rechanical means, and chemical means. Each of these can be divided into 
more pede methods. We will discuss each of these methods and show you how they may 
be employed. : , 


5. Heat. Heat sterilization may be accomplished by direct flame, dry hot air, or 
moist hot air. Without a doubt, direct flame applied to the microorganism is the most 
effective. This is not always practical however, There are very. few items that can be 

. Sterilized in this manner. A bacteriologfst may “flame” a loop or a piece of glassware; 
nowever, you cannot expose liquids, plastics, rubber, or fabrics to fire without 
cestroying them, An object can be sterilized by direct flame only if {t can be heated 
to incandescence without causing damage, Size is also a liniting factor here, so once 
again, it is not too practical a method. 


c. cry not air is satisfactory for sterilizing such items as glassware and metal 
items. Then, of course, the {tems must be protected from becoming recontamtnated before 
they are used. All items must be wrapped in heavy paper and tied with String, then 
piacec in a hot air oven at 170° C, (338° F.) for 2 hours. This method is also not 
satisfactory for such items as liquids, plastics, rubber, and fabric for the same reason 
that direct flame cannot be used. It's just too hot, so tne mofst hot air method has 
deen devised, . 

d. True enough, boiling water will not sterilize, but if you apply pressure to 

_ Steam you can raise it above the boiling temperature of water (100° C. or 212° F.). 

\ This}becomes a very effective way to ster‘lize almost anything. Objects are first 

\wrapped or covered securely to prevent contamination. In the case of liquids fn sealable 
containers, the tops or seals must Se loose to allow the steam to enter. The objects 
are then placed into an autoclave (pressure cooker) and exposed to live steam under 
oressure., Naturally, the higher the pressure, the greater the temperature. After much 
experimenting it has been found that 120° C, (250° F.) at 15 pounds pressure per square 
incn for 15 to 20 minutes is sufficient to kill all microorganisms, But, remember, you 
would nct place anything in an autoclave that would be harmed by moisture, pressure, or 
increased temperature, The autoclave is the most common means of sterilization today. 


e. Mechanical Means. A second method of sterilization is by filtration. This 
method 1s naturally confined to liquids. it is desirable in the sterilization of 
solutions of sugars, tissue extracts, etc., where extreme heat could have a damaging 
effect, such aS the caramelization of sugar, The solution is forced through a filter 
into a closed sterile container. There are a number of ceramic filters available with 
known pore sizes, They are effective but difficult to clean, Asbestos pads are avail- 
able with known densities that are used once, then thrown away. Because the pore sizes 
are so small, the fluid must be forced through ther. This is accomplished by drawing a 
vacuum in the sterile container that will catch the fluid or by applying a positive 
pressure to the unsterile fluid, Either way is effective, but it is more desirable to 
use pressure with viscous fluids such as serum to avofd foaming on the sterile side of 
the filter, The most important thing to remember is that the container and- filter must 
pe presterflized before use.. 
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f, Chemical means, The Jast method is sterilization by chemical means, This {s 
most appiicable to large surface objects, such as table tops, floors, etc, There are 
tnree terms you are familfar with that apply to chemical sterflfization. They are 
germicide, disinfectant, antiseptic. Germicide (germ - microbe, and cide - to kill) is 
a sotution that will «ill all bacteria. it is effective if it is used in the proper 
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strength and as directed by the manufacturer. The word disinfect means to kill the 

_ infectious organisms, so a disinfectant solution does not kill all bacteria, It rids 
an abject anty of the pa ens and, even then, many spores remain. An antiseptic 
sa) jon does not necessarify Kill bacteria. It only renders them incapable of repro- eo 
dyction and it doesn't always work. .Never assume something {s sterile because it has 
been cleanew with an antiseptic. Never try to substitute one chemical solution for | 
another and keep in mind that, as the chemical solution dries, it leaves a residue that 

. mdy be harmful in some instances. ; 
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5.- The Microstope 


. a. in historical perspective one may say that during the 17th century the 
t Rien gdaiony up the world of “microcosmas” (the world of small things) whereas the 
tel 2s opened up the world of tre "macrocosmos” (universe). Scientists from many 
lands made contributions Yo reveal these phenomena and dimensions. 
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b. The microscope is indeed a wonderful piece of equipment and a precision instru- 
ment. You will receive excellent instructions in its use while attending the Veterinary 
Specialist Course. Therefore, it is not necessary to go into great“detail here. Figure 
. 03 shows the compound microscope which is common to most, if not all veterinary 
. f facilities, -dycate this figure now and refer to it as we continue. Why? Because, 

without Serta ifiFknowledge of its structural components and their functions, you are 

‘{ncapable of operating this sensitive instrument properly. 

> 
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c. The microscope’ 4s primarily used to observe objects too small to he seen by the 
naked eye, Any object this smal} naturally must be held or mounted. Glass slides are 
used for this purpose. When examining such slides, take the following steps. 


Step 1. Raise the body tube by using the coarse adjustment knob. 


Step 2. Place the slide on the stuge.* 


Step 3. Select objective to be used and turn it into Tine with the ocular by 
revolving the nosepiece. When revolving the noseniece, ebserve/closely to assure that 
objectives do not come into contact with the slide or other gbjects. 

Step 4. Lower the objective with the coarse adjustment knob until the objective 
is very close to the slide. When using the of! {rihersion objective, lower it until {t 
enters the of]. 


Step 5. Look through the ocular, and slowly raise the objective by turning the 
coarse adjustment knob until the field comes into view, Never move an objective down-. 
ward while looking through the ocular, as it may result in damage to the lens of the 
objective or tne slide, re F; 


Step 6. Use the fine adjustment to get ‘the best possible focus. 
Step 7. Adjust the mirro- and/or light. 


a. A few, but very important precautions you should always observe in caring for 
your microscope are as follows: 
at v7 
~ ~ Always caver the microscove when you are not using if, 
Take care to prevent any parts of the microscope from coming in contact with 
substahiees which might corrode metal, damage the lenses,.or dissolve the cementing 
substances with which the Tenses are secured into the objective and oculars. 
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Use anly lens paper to wipe the lenses. Never touch the lenses with the fingers 
as even slight amounts of perspiration may damage them. Xylol is the only agent which 
should be used in cleaning the lenses or in removing of] from the objectives. 


Protect the microscope against direct sunlight and moisture, 


After using, always turn the nosepiece into a position which brings thE low 
power objective directly over the opening ia the stage. This may prevent accidental 
damage to the objective. * . 


e. As implied earlier, there are various types of microscopes. They range from the 
single lens, which fs nothing‘more than a simple magnifying glass, to the very complex 
and complicated electron microscope. All microscopes are not operated in the same 
manner, nor do they require the same care. Therefore, before attempting to use this 
instrument, be certain you know what you are doing. 


&. Collecting and Submitting Specimens for Laboratory Analys{s j 

; a. The most common error made by veterinary personnel in collecting and submitting 
laboratory specimens is improper labeling and packaging. ke cannot emphasize too much 
the importance of: ; 


(1) Labeling your specimens so there can be no doubt about their identification 
wnen they reach the lab. 


(2) Using proper and adequate containers. (For example, if your specimen is a_ 
Tiquid, don't assume the container you are placing it in is leakproof; be certain. Or 
if tne specimen requires a sterile container, it is essential that you not only make 
certain it is sterile but that it fs kept sterile when you are collecting your specimen.) 


(3) a elle proper and adequate preservatives, including keeping your specimens 
at the proper \temperature before packing. ; 

(4) Making certain that your a aN are securely packaged and properly 
labeled. If the specimen is last or delayed in mailing, or the primary container js 
broken or crushed, all of your other painstaking preparations were {in vain, 


b. Bacteria Specimens. As you know, there are many bacteria and they are eve re. 
When you collect specimens of animal tissue to submit te the Tab for bacterfologica 
analysis, be sure to use sterile instruments, The skin where you make the incision should 
be thoroughly disinfected. Remove the tissue using your best sterile technique. Place 
the specimen in a wide-mouth jar and keep it refrigerated until {t is delivered to the 
laboratory. 


C. Histopatholagy Specimens. Histopathology specimens are generally collected in 
blocks not more than 5/10 centimeter thick. You should then place them {na clean wide~ 
mouth jar of 10 percent formalin. Allow the tissues to fix for 12 to 24 hours. Transfer 
the tissue to a clean polyethylene bag or other suitable container, “such as a rubber 
condom with 10 percent formalin. A word of caution - be certain you submit such specimens 
to the histopathology center designated for your base. 


+. Toxicological Specimens. When pofsoning is involved, select stomach contents, 
blood, liver, kidneys, urinary bladder, and parts of the intestines, Securely seal them 
ina polyethlene bag and preserve them by freezing. - When Submitting these specimens to 
the laboratory, pack them in a generous amount of dry ice to assure their arriving at 
the laheratory in a frozen state. 
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e. Virus Specimens. Submit tissue specimens for viral studies in a sterile solution 
of §0 percent buffered saline and 50 percent glycerin, packed in dry fce. Serum 
specimens should be frozen immediately and remain frozen until they reach the laboratory. 
Before submitting these specimens, make certain you are sending them to a laboratory that 
has the capability of identifying viruses. a 


f, You may be required to submit other specimens tpa laboratory for analysis. If : : 
so, don't guess at the proper technique or method of collection; be certain. In fact, 
you Should consult the proper authority before subritting all specimens, not only for 
the sake of local or area laboratory requirements, Dut someone's life could well depend 
on the accuracy of the laboratory's analysis. 
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PURPOSE OF STUDY GUIDES, WORKBOOKS, PROGRAMMED TEXTS AND HANDOUTS 
Guides, Workbooks, Programmed Texts and Handouts are training 


_- . Study Gut 
—, publications authorized by Air Training Conmand (ATC) for student use in 


ATC courses. 
The STUDY GUIDE (SG) presents the information you need to complete 

the unit of instruction, or makes assignments for you to read in other 

publications which contain the required information. i, 


The WORKBOOK (WB) contains work procedures. desi to help you 


achieve the learning objectives of the unit of instruct¥on. Knowl edge 


2 


acquired from using the study guide will help you perform the miss{ons 


or exercisas, solve-the problems, of answer questions presented fn the 


‘workbook. 


The STUDY GUIDE AND (SW) contains both SG and WB material. 
under one cover. The two training publications are combined when the WB . 


{ 


is not designed for you to write in, or when both SG and WB-are issued 


for you to keep. 
The PROGRAMMED TEXT (PT) presents information in planited steps with — 


provisions for you to actively respond to each step. You are given 
inmediata knowledge of the correctness of each response. PTs may either 
replace or augment SGs and WBs. 


. The HANDOUT (HO) contains supplementary training materials in the 
form of flow charts, block diagrams, printouts, case problems, tables, 
forms, charts, and similar materfals. 


Training publfcations are designed for ATC course use only. \They 
are updated as necessary for training purposes, but are NOT to. 


on the job as authoritative references in preference to Technical Orders 


or other official publications. 
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The objectives of this Study Suide/Yorkbook are to sunoltement and complete, lecture 
and laboratory material in the following areas: =” es 
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‘“erobigloatcal classification, arowth requirements, and natterns of multinlica- 
4 *ion., 

2. Laboratory demonstration of media, isolation and identification techniaues, and 
examnies of actual nroduct(s) deterforation. 


3. Sefinition of terms relating to the Study of “Ycrooraanisms. 


INTOQOUCT ION . 

“icrobiniogy is The study of the activities of microomanisms, and is normally 
concerned with unicellular (one-celled) organisms. Thus, the cell becomes the basic 
complete unit of life with nothing else alive beina smaller or simpler. A hasic 
knowledge of microbicloav fs essential in your work as 4 veterinary specialist. We 
concern ourselves with both disease producing (pathogenic) and non-disease nroducina 
microoraanisms. This SW 4s desfaned to provide you this fundamental information. hy 
acquaintina you with the classifications, characteristics, environmental influences, 
nutrition, and common terminology of micrcbes. 


' 1) GENEQAN CLASSIFICATION INFORMATION 

a. SIZE: 3N,990,9NN microornanégms could he found in an area the sfze of a 
ninhead. & thimbleful would be equal to five times the national, debt fn dollars. 
They cannot be seen with the naked eve, hut their nresence can he sedneas snotlace 
11 the farm of off-odors, color chances, slime, etc. 


~ a-%. formnlete the helow listed statements. 


It) Five times the national debt in dollars would equal 
of microoraanisms. 


(2) The nresence of microorcanisms is disniaved hy : 
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r . SHAPE: “Yoervoraanisms are classified hy, amona other thinns, their shape or 
mornrglacical characteristics. As we are narticularly concerned about hacteria, we 
will 4iscuss them thorounhly. Yacteria are defined as one-cellad microornanisms of 
: the oiant kinadom. 


“he three nrincisle shanes are: 


The round or cocci 

. The rod-shaned or hacilli 
The spiral-shaned or snirilta 
Plegmornhic ar manv-shaned 


"ETS eunersedes Sw 3ABR90830-[11-2, August 1974 which can continue to be used until] 
supply on nand 1s exhausted. 
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under the drawina(s} which recresents cocci. 


Answers on Paqe § 


Tabel the drawings helow, 
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(1) Rall shaped or smherical bacteria are called cocci. “rite cocct 
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(27) Sacilli are rod-shaped hacteria. focci are spherical. Correctly 
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Answers on Page 3 


Sotrilli? are curved or coil shaped bacteria, 
the drawings below. ; 


(3} Identify and label 
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} C. _ ARRANGEMENT NF BACTERTAL CELLS 
a {1} In addition te shape, the manner in which hacterial cells arranae them- 
sed in their identification. When cocci are 


selves can be us found in arape like 
clusters they are called staohylococc!. When they are found in chains they are known 


as_streptococc!. Indicate the appropriate name beneath the drawinas. 


Answers on Page 5 


(2) Cocei that are found in oairs are called diptococci. 
appropriate name beneath the drawings. 


Indicate the 
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Oe 


Answers on Page 5 
(3) Bacilli {in chains are called streotobacil li. Identify and label the 
drawings. 
¥ 
*992q, 50 Ss’ , 
4 
4 an 
Answers on Page — = 
3 
é 
5 
o- ' 
ERIC 7 
+ Aro 


{4} Soecial structures can be used to identify bacteria. Some bacteria have 
hair-like projections called flagella. Identify the flagella in the drawings. , 


é 
‘ 


Answers on Paqce 5. 


(5) Spores. are special structures that are found as round bodies inside the 
bacterial call. Label the structures below. 


© 


Answers on Page 5 __. 


(6) Another special structure which certain bacteria have is a capsule. A 


capsule is a layer of slime covering the cell. iwhich of the drawina(s) helow is (are) 
capsule(s). 


Answers on Page ae 


Reading Ass iqnments 


Ve 
Be 


Section 3, “fcrvorgantsms, op 3-1 thru 3-19 in ST 3ABRO083N-IIT-1. 


Bacterfolagy - Toxin Production, ST 3ABRON83N-ITI-1, 


as 


‘ Answer Sheet (Pages | thru 4) . 
aae (1) A thimteful 
i ; ja. (2) Spotlaqge = 

tb. (1) 9 

to. (2) BAC 

re. (3) C&O 

lc. (1) A, Staphylococci 8- Strentococe! 
t-d,. (2) 3 

Y-¢@, 43) 8 

tec. (8) C 

“ae, (5) 4 

1c. (6) ARS 


. 


Sy 
STRUCTURAL FEATHPFS SF SACTEPTA . i 


Jelow is a  -awing of a typical cell. Utilizing available references, identify 
the parts of this cell indicated by the lines. 


{ ‘Structural Features of an animal cell. 


4} 


é 
4. GROWTH PENUTREMENTS FOR MICROORGANISMS 


(1) Nutritional Requirements - Ali biological systems share certain nytritional 
reauirements and among bacterta there is a diversity of types. fll livina o nisms re- 
quire a source of eneray for arowth. Green plants ° eneray from the sun and are 
called ohototroshs. Those organisms incapable of utilizing this radiant eneray (animals 
such as man) must rely upon chemical reactions and are called chemetronhs. 


(2) All living oraanisms reauire carbon in the form of C9 or some other comnl ex 


form such as sugar. ‘Irganisms that can synthésize their own foods are said to he auto- 
trophic {self-nourisoing). rganisms which cannot synthesize their own foodand mus 
ve at the expense of other living organisms or from decaying matter are called. hetero- 
trophs. Those organisms which exist from livina ormanic matter known as heYerotropnic 
parasites and those which exist on dead ordanic matter are heterotronhic saphophytes. 
. ’ ft ; , 
d- % and 20. , . 
(a) Planes that reauire radiant eneray for life are called 2 
(b) Concernina nutritional requirements , man #s.an example of a. . 
& ‘ ‘ 


TT , 


(c) T- Ff. “tan can synthesize his own food from inoraanic matter. 


{d) Match each term in Folumn A with the correct definition from Column R, 


A - TERMS 8 - DEFINITIONS 

a. Autotronnic 1. Oraanisms which exist on dead oraanic matter. 
____>. Heterotroohic 2. Arqanisms which exist on oniv living matter. | 
____c. Parasites 3. Able to synthesize, their own food. 
___d. Saprophytes 4, “ot able to synthesize their own food. 


5. &ble to utilize nitroaen in the form of oraanic 


Answers on Pade 9. 


(3) Many organisms like man renuire oxyaen in respiration. such forms of 
oraanisms are called aerobes. There are also many oraanisms that cannot liv@ in the 
presence of oxyaen. These are called anerobic. “ther oraanisms will orow equally well 
in either aerobic or anaerobic environments. These oraanisms are known to be faculta- 
tive. Another type of oraanism that utilfzed ontv a smal} amount- f No ig called 
microaeronphilic. : es f 


mae e 


(4) In addition to oxvaen requirement, the most {mmortant sinqle faetor con- 
cerning the fate of microoraqanisms is temperature. Everv species has an ootimum 
temperature, but is usually able to continue living (however, not reproducing) under 
adverse tonditions., An organism that prefers cold and grows best at temoeratures below 
68°F is known as a nsychrophile. The organisms which are of the most public health 
sianificance are those that prefer warmer temperatures (79°F to TM°F approx.) These 


are called mesophiles. ~ aroup known as thermonh/ les {heat-Tovina) exist at temperatures 


45° to 60°C (T4N°F) and higher. These thermoohilic oraanisms are of no medical imoor- 
tance, however, they can become 4 problem in dafry products. Some of these oraanisms 
are incubated at pasteurization temneratifres. 


t- 3 and 40, “atch each term in Column A with the definition in Column R. turn 
to oace 3. - . : ; 
7 . ~” 


Pe) 
pres 


A_- TERMS Bo~ NEFIMITIONS 


___a. Facultative 1. Does not require oxyaen 
b. Mesoohiles . 2. Lives hest at below 68°F 

___¢. Anaerobic | 3. Are of no medical imnortance 

___¢.  Psychraphi tes 4. Prefers temneratures of about 1IN°F or above 
e,  FAarodes S. Utilizes a small amount of Mo 


f. Thermoohi les ~ KL Paquires oxvaen 


q. “"Fcroaeronhilic 


~4 


fan tive with or without oxvaen 


Answers on Page 4% : 8, fre of most nublic health sianificance 


(5S) ISTURE: ATT Tivina orcanisms require water for normal arowth processes. 
The nutrient: must normally be in solution before assimilation. Y°acteria require more 
moisture th . yeasts or moids. . Freezina eliminates available moisture thus preventino 
utilization and growth of the organism. 


(6) ACIANITY 92 ALYALIMITY (pH): Celtular oH of the live oraanism f$ approxi- 
mataly 6.8. However, when the oraanism dies this may vary qreativ., The oH of fresh 
meat is normallv about 5.2 to 6.9. Hams and other ohosphate processed products are 
alkaline (anproximately 8.4), 


d- Sandé 0. Tor Ff. ~ 
(a) Bacteria require more moisture than veasts or molds. 


{hb} Organisms normally do not prefer a near neutral nH. 
Lt ee 


(c) Freezing does not eliminate moisture available to oraanism. 


e. TECHNICAL TERMINOLOGY RELATED TO RIOLOGICAL SCIFNCES i 
Utilizing the medical dictionary orovided, in your own words define each of 
the following terms. fo not copy definitions from the dictionary. Page 19, 


Sao 
» en 
Sn 


s4 
Answer Sheet (Pace 7) 
1d (1 & 2) a. Phototrorhs 
14 (1 4 2) b. Heterotromhs 
rd (1 & 2) c. False 
14 (1 & 2) d. 3 a 


& 


en 


2 ¢ 


ee 


1 a 


Answer Sheet (Pane 3) 


1d (3% 4) 


5 q . ‘ : ; 


— Ae 


1d (5 4% 6) 


LEP 


AMINO ACTOS: 


ANABOLIS™: 


ANTIBIOTIC: 


ANTIBOOTES: 


ANTIGEN: 


ASSIMILATION: 


BACTERIASTATIC: 


CALORIE: 


MECRABLALAGY 


4 


ss 


CATABOLISM: 
CATALYST: 
CHLOROPHYLLS ; 


as 


{ 
f 
i 
+ 
A 


J 


CYTOLOGY: 
CYTAPLASM: 
DIFFERENTIALLY PERMEABLE - 


wy 


DIFFUSION: 


1] 


2 Sapp Re gee gin: ae 


ECOLCGY: 


ENDOTOXINS: 


ENZYME : 


EPIDEMIC: 


EXOTAXINS: 


FISSION: 


. INFECTION: 


KINETIC ENERGY 


Y 
OH 


METABOLISM: 
7 MICRON: 
"MELLIMTCRON: 
MORPHOLORY 
MOTILE: | 
— 
| - ASMISTS: 
PARASITE : 
= 


‘ s a 


PROTET: 


SOLUTION: 


STERILIZATION: 


SUSPENSION: 


WRGOR: 


VACCINE: 


BACTERICIDAL AGENT: 


MICROBIAL STASIS: 


oo 


PATHOGENIC: 


CNN 


AANTAMINAT ISG 


a“ 


pyres wes 2 


ayes ease fe 


AoA NE 


~ 


7 


THHIBIT ION: 


LIPio: 


MUCLENLUS : 


NUCLEUS: 


NUTRIENT; 


PETRI OTSH: 


DH: 


SPORE : 


ERIC 


16 


ff 


" STAIN: 
cares 
TRG ID: 
ZOONOSTS: 
SEWAGE : 

MEER TGERATION: 
PUTREFACTION: 


JIGESTION: 


@ 
= 


th 


ALCOQHAL : 


YITANT He 


CALLATS: 


ASMOTIC DRESS er - 


CARECHYORATE ; 


SAPOOPHY TE - 


EV TURES 


VIRUL EME - 


ERIC 


has 


FERMENTATION: 


SPOTLAGE : 


COMM INUTED: 


HALOPHILIC: 


SANITATION: 


LYOPHILIZED: 


DISINFECTION: 


ANTISEPSIS: 


bis 


ERIC 


Laboratory Exercise 


1 


FiTl in characteristics for each item durina laboratory. 


Media 


a. 


5, 


c. 


MICROBIAL NUTRITION 


Liauid media ‘broth) 


solid media (aaar) 


Specialized media 


(1) 


(3) 


Enriched 


(a) Blood (BAP} 


(>) Srain-Heart Infusion (BHI) 


Isolation 


fa) Nifferential (EMB) 


{b} Selective (SS) 


Siochemical 


(a) Urea 


(9) Triple sugar iron (TS!) 


6S 


+. 


MICROBIAL NUTRITION: A bacterium is made of complex compounds (thousands of each type), 
and will often arow in a simple medium indicated bv substances listed outside the cell. 


: ¥ 
t 


H,0 
& = 
om oe ee erate 
. a ae ee ea , 
. [7 lipids HO (water) 
| ; ENZYMES 

= \ ! H i 


‘in \ HQ - € - C - 
be " dH 
Mo i _ 9 
7 =e Salts 
Jitamins {Major and mtnor 
Amino elements ) 
Acids 


Simple sugars 


ISOLATION/ IDENTIFICATION 
Students will complete each item during laboratory demonstration. 


he Nflution 


2. Sterile “plate”: Petri dish/plate (colonial characteristics) 


a. Streaked plate/mixed culture 
b. Poured plate/counts in volume or weight 


3. ‘4croscopic examination 


a. Staining (Gram +/-} 


(<) 


ERIC 


to im 


b. Cell shape/arranaement 


c. “otility 


d. Special structures 


Animal inoculation 


a. Pathogenic isolation 


b. Siological test/oraduction 


GROWTH CURVE 


Label each seqment correctly. 


Bacteria —-> 


Numbers of 


: as —_ 
: Ai, 
7 
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GROWTH CURVE (Continued from Page 22) 


curve: 
E 1. Temperature 
2. ‘smotic pressure 
3. oH 
4, Nutrients 
5. Moisture 
Oxyaen concentration 


Factors that affect the length (size) and angle of each portion 
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MEDICAL ASPECTS OF FOOD hANOLING 


Necember 1974 
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“negnartd cir courte faci, “80's i 3ngrgg2i-i-fit-3 
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OB tye 0b? 
tnéarmation provided wii? anadle you 29 + 


Craguct medical avai s3tiors of feod sete tse vet aciisnments and compiete necessary 


reogor’s. . 


*  leeguct magica’ ava gat es af ownetidart aitcrers, arruratt, fsod and deveradce yenc- 


sag omg nines, meer e units. are fg04 seoductitn Tcirts, and complere necessary reports. 
e 


de ol wen 
‘ sok ble 6 


séthde the Armed circes, ihe Tod service srogvat és 77 "7 l7enagus magnitude. The 


sudnet for subsistence to feed cur enlisted men alone naa ove" a hillion dollars a year. 
~sare are aver 5300 dining natls and more than 109,707 empicvees serving over five million 
meals 4 day. The enormity of the food service aregram along with tne potential hazard of 


-*Tnags caused by foad “as Trouaht about the need for medical evaluations of al? military 


establishments serving fd. 


“aa veterinary Service 735 The responsipility ana tne sedical training to eva.uate 
oetnods and orovide ass ‘scarce fae the food service program. % backaround in basic 
--eronioioay wii de needed Oo unaerstand the conceots of tenrerature, time and soecial 
racard for tnose tees of “900 that contribute tO most foodborne ilinesses. The know- 
‘odne actutred in tnis pt acK will enable vou to identify and correct most food nandl ing 
sreceepincies, Thin feet Cerys ce neregnne; on correct methods of food preparation and 
merging, and ensure tr faye} ae sanrorres 16 achieved ind maintained. 


Pel 


Tr otmeg taht we wh) Te Sancarned with FO 355 t Te eactiittes, equioment, and 


Lip cars pane (99 301 orepa:iticn of tnog, in additren, you will learn about the vartous 
*eegses wht in car oe trap gv icted pv imoroperlv prepared or -oorly handled food, and the 


secncedyures invoived 19 invest: gating outoreaks =¢ *yodborne intoxication and foodborne 
afacttan. 


Many tnceag nacTter ct fgoq tetwean che time if °5 prepared and tne time it is consumec. 


Mone recifisaiiy, fc 3 nandied av mumans who are likely to make mistakes. @ Tnece 


wy tanes rOuid affect tne nealtn, comfort, and morale af the consumer, Therefore, it 1s 


very importars fnat fnadnandiers receive oroper training in, ana adhere to, sanitary 
aractices coecercsna fond creparatior, food service, and equioment maintenance. 


wm SEER EE So gPONAT ATT FATRONBIF 2+ TT, WERGSIT~T-T1t-1, culy 1974 
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See MOT Sam Americans ytetic ov! Tosshorme .limess!" Fantastic: 
‘ee aumper of persons that tne .... “uiicc s@altr tervice estimates are 
saeon, S90dprera «linegg, Tha gatrace sages af this commentary fg nat 
“Ail $ear., itu tee orevantec., a1, 3o trase tlinesses cucu’ ocd 
corre irfectian <5 caused by persors wAG orepare and serve €%C% Ina woo 
*Nown fed crotection measures. Acts of carelessness or fanorince “sad 
bith. dlr uni : . «oe a i é P 
O° “00d with nacterta or with material which causes foodborne §. tress. 


Now edge of the | 


“sod 7o759RNING 


> 


Yes, cut this is 
affected each 

most, if not ali, 
Hoisoning or fooc- 
fai’ co apply 
to contamination 
4oxt foedborne 
titses: °S Diused ty oacterta; Sut there are other causes. "is discussion «.1) present 
variguS causes c* foodborne il'ness ss wel’ as ratated information which should help vou 
determine the bect course toward sour ultimate joel - prevention, “he © 


orst step is 2 


‘anquadge to be (set, therefore, we “eed to. de*ine several conwton terms. 


Ary DOTSOMIAG, .Sudily a gastroenteritis. of aerupt onset acquirza toraugh food. 


“sadPorne intoxication ‘s cnharacter:zed Dy 2 rrouping of cases in w".cn 
disease 1s related to the amount 2° toate “sen consumed. This suacests 
*. creformed elements. it is cause4 cv dreantc or inorganic substances 
Sacterea, SORNS. 


“codtorne icfection 


- 


the severity of 
tnat it is due 
including 


mts indicates illness caused ov incesting fooa ar drvnes which contain atcro- 


organisms, sucy as salmonella, sniaella, streptococci, orucella, tapeworm, etc, Food- 
torne ‘nfeccion is characterized py delaved onset of symptoms anc the severity is not 


cecessari'y relatec to tne amount of infected foo: consumed. “hie suggests that 


te fue to wultiptication of oraanisms after tne,y 1a.2 been incested. 


eeNtaT Hales rad 


aed whicr contains the microoraanis:s or toxiis capable of causing foodborne 


Seren eee ae are a 4 
v Pasa ce 


antaminates S00 9 wR foe -Prheage frets eag ordanter-s§ 
qurper to “ne axtent of ciusina 2a focdberre tllisess tn ou susceat 


Pegusation arctod 


The amount of time necessary for symptoms t) cevelop after ‘ngestion of contaminates 


eanan 


‘*omaires 


> mas incraased in 
role unit. 


detinition, ptomiines are tases “srmead under the action Ff sacteria or of 


rat 


i Soi) 
.fere §© .3useg6 much of the stencn, cftete, “fF any, foedborne iliness 


o°75m™, 7tomatnes are founc ie secaviag or oerri fying vecetaticn or animal matter 
ig caused dy 


thomayeas Deomging neicing 15 3 term sea mar. snifgemed rarsors to decortie alt 
Sees ne Focdhberre flineys. le tess general ft fy erlealty go ctercgcar 


: 
a Seale 8 IG 


at 


RY oom, 


it may. 
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ieee 2g 


rah ah rs 


' Al B@reen§S wh a le tM TOA yiaces acere unsealed “Ine OF drink is hardled, 
‘racessed, srevarec, To sar ai ad xe) santas” fs0c ar faed contsct surfaces with any 
nart of tneie Jot, cr Tt so termt, atner teen sotely a8 teds.e rt oP purchasers of 
cae. “hak var ladee Sus *f "2 SEPVITe nitchens, haxertes, “eat rrocessing plants. and 
nwt stargie aarenouses. steame . tomang, rastaurants, fcod areductian saints, smack bars and 
<t ap cars where pic wnshts areres are served. Included in this category of personnel ace 
ss0ks, TAGE S Malte | Mears, -arftenters, Meat cutters, waiters, dishwashers, diet super- 
aisors, diet specta: sts, 53 attendants, food service stewarcs anc attendants, vending 
macnine attendants int a!) oersons who dispense ice cream or mik, such 3 fase gachange 
attendants, dlus nouseso'd servants. The tem "Egodhandier’ aiso includes personnel 
assigned such duties on a temporary basis, eacept Sor «ttchen attendants (KA), janitors. 
ind delivery nen if tra. cever contact fnod 48 cescrifed above. : ; 
wo thet the lansvaie ‘s understoou, ae teed icformation ahout te types «of “ood- 
Srear ng “Ht Paagnorre: Te Tecs Tors yften encountered. Also, we srould be adie to 
br ygharee oo lnesses and (2 undesstind tne symptoms ana “raracteristics of eacn * 


aisease. Traits, we "Ee tC Feo The orage © sraventive measures “or each type of itiness. 


ona most common cause 7% ford aoisoning or intoxicetton is dacteria, al thougn 
Snug stants ans initats ant csnemical intoxication ere occasionally the cause of 
sarsous OurTDreaxs. Lacterta .2.3e food aotsonirg cy releasina totic products into the 
° faod,; mary a* these cacterta are constant’y oresent in healthy individuals. Chemical 
rrega'catton ts often caused ov apenaring or storing food in containers made of materials 
wet'en are toxic wf 7am. fare ~lant. and anizals are naturaliy poisonous to man, but are 
gometives arepared far f2od «rar trefr dasqer is Vot-ornperiy understood. 


AA ee 
en 
* 


> 


. oes . SRAgHt 
“tacr, dante rctoxw ies: 


Seyon, Tocaccus 2ria7 78 rh always Sre.ent on our bodies, tut luckily, not al] 
_*oresg cause "Mod porsar’43. oo tie tesa spec fic types praducing = toxin wili cause , 
tment, Taximerrcducins o1aar ae te found im te mouth anc rose, infected cuts, boils, 
some ag, and anh dirty “aeds and aes. Rojling usually does not destoy the toxin pro- 
tjced Dy staan, “ne nie Sureeway to Sreven- staphyloenterotoxicosis is to orevent the 
~ycterca from settins seta “ocd and/or storing the food under conditions which will not 
rtew the stapr to ietw, 2ven + oresanc. Staneviococci arow ana reproduce in sarm, 
mcene hyghedrotein foods. custards and re---7i lad pastries are especially susceptible 
t- stuanylococeus Intcatcation, “eats, 200 6 °GuCTS, and salads nade from meat, egqs, or 
santacnin? “avanraise are also “reguent affengers. 4&¢ temperatures between 45° F. and 
‘yn 5 éagd tan recome toxic wo tnin 3.1/2 co 4 nours. cold does not kill the bacter‘a, 
koe ce carékits the arewtr am: reprad nica “recesses. Kiqh temperatures kiil the 
a regeer ce Rul tay mot Ges. roy GPE eek © which 1a. already depn oroduced. Prevention is 

Berea acy to contro:. Papjnancier: «ttn oper ores, 2or.s, cbts, skin rashes, or castro- 

poncesgi gas a3sets should not ve 3a) lowed to werk until. they are werl and have peer 

” aagred fr return TO tuty D6 2 ravsictan, vai’ examination of foodhandiers ty their 
tyneeyisce if agcecially mecessare °o detect thase groniems. Education of fgocnandiers, 
£2 2ontar cs Shee a Se Nee eo eneregars: 389 therr sands seriadically throughout the 
ag and |e ter gESste te the “str. 174 -- i. greventive measure. Jee of wholesome 
aracucts, Liean utensits, ceoner Nanciind t an. cues, and adequate refriveration are 
veqt) cemalty, an imgortant ru'e to teacn 5 ‘Meep hot foods hot ‘adove 140° F.} and 
,¢* “neds co™t “fetow <5 fo tymgtams °° stapnyloenteroroxtcosis may deain to occur 
on eg thar Stour and .$ua ts weatnes tS 28k Tr 7 SO S hours Symptoms may vary from 
as’ 4 waysea tO oxtrame cenetegtown with cre cs, somtciag, ars diarrhag. Recovery usually 

ope wien 24 tg 24 seure, gatas save co cureed ao a resu't of staoh food poisoning, 

mut t™ey sme vary rare. 
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Ap aiet PEEING 
canitgccan are aggeniah fe Dare wherever food 15 
navatior graat yeas® as important, 
fliaht feeaina. . 


‘ne Fy ds TENAPI TS sroser ford 
3 ire. serves. tea magic wu. "es af fad service $3 
4 er af fJaent af ecnens yrs 


Lr mated operat 


sponeeatas * re ae Saag ie 
’ ’ 
rnrag maric aspects oe fisgnt fecenyr. “nay 178 srefliant, anf ight, ane 
apeee one, PROSE: “fF shake, the inflight poses 27° pre qr as” grobiem, decause storing, 
Tyaparat cm, and eye Se food tn FT Ae ig Limited of space and equipment, anc crew 
yitty. vey Catt ans may eeress) tele aietar® seficiencies in inflight meals which 
ne fy Fie 7 svaf isnt amd Post etéght meats. ‘hese comnensati ons muss be made 
re 1s feecared tf 5- ew ¢léqnt-+ sonar f4C% teatias or in reqular’ dining 
oy as 
a ae ee ea sue erate T3ceo” s craw Tempers ernyid eat 4 freshiv pre- 
cet tet RUS rea be RPS Te Sees recagsary maintain efficiency. 
a) ease fee gs wiil encsurace relaxa 
fyyind 6o fe sone. 
“2 eee aycess ive 73% 


tang apg oR. oe eaten Ss uW 7 
ssaeg must vaty atta the ibe ce 
ara sr ouid Not 
. egrponates peveraces oF 
vege turnips. and 
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eae fogs. ese enc’ pane maer. eanreae 
; yedd feu 8. ALi €nads heaia he 


atrar f:Ordus yee edo SS 
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afe 
cq most fs 1ant ms gs ions. 
campre7ise. This 
jal tked . groperiy 
aifferent types 
roraft and each 


ae ers sf cnfiiaat feeding 16 Nh routine 

shee qgerang, (ef tant Wadia are 2726" 4 Aulrt 7 16ne! 

‘ey an Hravic’ tT: > variate 7 attrac’ well 
erese agiftic cult @Se 


se order ball a, avercaré 
are ngecec fae each cateaory of af 


include 


4+ 6h 


wt a 
becatccn eh aie a wi 
z ' 


read cer, toa 
“hase yartateens 


of teagp: trans oct scorenatt. “he. sandwich nea and the recooxed 
“he Sandwicn neal consists of sanawicnes OF cod chicken. 
ant tessert ‘cereal, 15 atten used “f served as 4 breakfast meal}.  ~he 
feqzen meal resemores 4 Ty difrer; if tS supplemented wilh canned fruit jyices 
: and 3 beverace.. Fi fant artendants are i ae for preparine and 

. \ 


“Bread ¢ 
ery ie chese Se. 
* iF 7 P 


gi 


gan flow 


°.  2aege auapers © 
“roe rer "pa are wad “ere. 
y Beverane. 


___ peecont.2t 


ata? 


vax feeding pratiem 


Be Sytdua) ; 
ee 


areceatt cresent a meee ae 
if, pe saree 


“na infirgnt fseding requirements +3 77 most complex, Tor orew: apoard Aigh- att tae 
Heavy CIOTAING 3nd aquioment restric: agyenent, and oxfcer 
aan snack only at intervals. ‘f at al}. To ae 
These consist of ae sites of steak, carrots, 
Thase meals must be appetizind and convenient to 
hiqn altitude and heavy jedr- ‘discourages efforts =o 


wagersonic fet sircratt. 
sagas TuSt Pe worn. «These pecpte 
this noed, aite-size eats are. provided. 
caleary fruit and some Tyquid food. 

sconce “he aogetite decreases it 


eat ' 
og, 
. PASTF GRE After a lone firant. crew members need and deserve °2 rela. ang refres 
saeegal veg. Lanny "OUTS of concentrat? on and fatiauing gressures aenerate teisions. High- 
jevel. 4aving 4 3ndce neipg relieve tens 1g By 


pitttade P 1ent retuces the nody's fluid 
Kor a roge OR, wonyarates the body. a 46da ur sala it he 
arg "Or3i Extreme 


kecgmes 3 reward 
os -rayant cmredic fatique ane stim yates the snyssol lagita Zs: Scesces 
+ «A$@> 2% TP ue Wy systity soactal drove +S TONS for a ‘e Tight refregnments ‘tefors or 
A comeiete "ea. 0% eaining “astiy Brot ein, 


A258 gebri fefine or otrer duc: £29, 
cw gd Tang misscan. 
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eae 
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: teene Maat. and Special Sanitatian Fequirements 
aree a gerson is re quired to f1¢ in @acess at S cies... She oP Ore of the several 
wea. 15 required for eacn 


svaitabie > nar, An additicnai 
“sere are specia! sanitation reauirements associate 


discuss these a. t%¢ meal is describad. 


ctoape meals stould de 
rigittgral 6 hour seriod of flian’. 
wa Th tome of trase meals. we wil’ 
cant gacek7, INFLIGHT. VDIV’ QUAL. These are complete Teals. consisting of four 
ynre gact of meat, fruit, crackers, and dessert, and an accessery pack. ‘here are 
h having ad’ fferent meat components. 31 of which are solid pack 
and spegett!. 
tored for 3 years from date of 


wich other foods, “ul as noodles, eggs, 
aximum recommended safe storage 


Laks . 
“> ~anys dvatlabie, eac 
seats ana fur ace meats mixed 
“ne “cod jacket is of a semiperis table nature ana can 2e $ 

ted for use woe the m 


Spe, OOS BAchess should be roti 


seca Pee meas, “P73 meal consists of sommerctattiy orocmssen 73° in course 

Fang cgemg. At aresent, sive different manus are avaiiabie. four are dinner-su; 7ér meals, 

ate <3 4 ~reaneast meal. This is not a complete meal and “ust ce supplemented. Accapt- 
hatter, dessert and 


relish or Salad, oread, © 


te Su aiaments ‘actude juice or sOuP, 

neverac* _ ‘ne orecooked frozen meai is perishable by nature. it vequires care rt 

, -omgtte ; ang “torage. te must 2e stored at 3 temperature of O° F. oF lower unt:] reacy 
Inder no circumstances shouid it 


es use. it gnould not be thawed prior %# preparation. 
~a ‘rgzn or srepared for consumption after thawing. Recommended safe storage iife 1s 
e2.r mOrtns. 
tne following. 
ae 


fruit fuice, or vegetabie 


SANlwiCls MEAL. This 1$<a ‘sox junch” meal consisting of 


“eyerace unit: S0ud, mitk, tea, coffee, enocoiate drink, 
Paice. , 

So 2, Meat component: two sandwiches, or ane sandwich and frved chicken, or its nutritional 
Betnwence 1+ 

aa equivalent. & 


os Pe fruity COOKIES + or pastry. 


porn tas Vek er 


gage tania. relishes, ‘dried Fritts: nuts; candy. chevetng: Quits: vendy-. — : 


“sugar and ergan, salt and peppers 7 = 


“$8 Oo - 


se Speren after having deer stored tr a chi ied state. 
é e if ‘ <2 . 


‘na bite-size real must fe eaten within, S nours after it is packed. 


“tasnection cf sireratt J t a 


edgtrictions and Timitations. “eo cyst de grammed atth she nour, date, and year orepgred,: 
and-must petinitialed at ove ove “Of pace ie must be cons aned Teen 5 


« 


“ . * ; 4 a ; _ 


C 


mnes +g, the most a we ere Oe. Feats eee pe*used ag & breakfast, cinner, 

« s,cnearn veal... Pt cam ve niaanec tegm n wide var ety of authorizes foods, and it 

eatutfes 0 instalieg acrisa’’ a.) pert, “6 sanawich «eal has storage and greparatjon 
= hagts 


oe 


sfter oneparation if not refrgerated 45° © or less. Total time from preparation tO 


eating, inawuding ail storane times at 5° F,, wil’ not exceed 36 hours. Sandwiches 


sregarea for th sandwict? “ee: “ust be prepares From frash, acceptable hasic: ifcredients. 
vha sage ingredients ‘are Cread, 3 agistaning acent, and an appropriate filling, Only 
gliced meats, aoultry, OF -npese are agproor: ate for sandwich fillings; chopsed or Z 
Teound mixtures TUst not te used. 798 f such wWatures could cause digestive disturbances. 
a} ingredients shouta pe vefr: jerated untilgthe sanewiches are presere’ ~ nis includes 
fraag. if not refricerated, nread could act 3s 3 "arm blanket which would promote growth 


‘o¥ grqanisms watch miane ne arasent on tne filing material® shen sandwices become out~ 


sates. mney must ce. thrown out. Other campoonents wnich present no hazard may be reused. 


cntL MACK MEAL. RTS “S34 oy)) neal, jartially preparec, and package” ov the flight 


ottoman, the ramponents are 7 ace? *4 fgit containers and stored under me carnation 
oe 2. wat eu, OF smd ate x tures. *"eren ann stored ype’ ow n° fF. Foil ,2-k {tems 


ray ce segrec “or a wanimue cf 5 days if on liac, ind So montns if frozen. They will not} 
2 4 : 

LC ITESSECE MEAL, hese ire cen antrated scurces of neta ty fats and carbohydrate 
nrecarad, Sut inte nite-size biaces, wrapped in foil, en? azen ‘until reatly tO be eaten. 
Dranared teats shauls de niaceg in tne freezer write still ote Storage temperature is 
yor. te WF. Storec meat should be used within iO gays after the preparation date. 

S 


7 ts, ‘ 

the cey to safe fiicnt S.edina 1S giriejent, sanitation. You must be especially 
emgrough in marina inspectit™ oct *tiant fgnis. “frequently cneck menus to ensure that 
sancerdus items or “food fro" SLPS sre notg@inciuded in flignt luncn packages. yeekly 
sespection of oreparatior facilities, in-fliant Kitchens, anc preparation areas aboard - 


aiecraft’ is a vinimum recuirenent.” Special emphasis must be slaced on the following: 
DERSCNNEL. “ust be -tasr ana free “rom disease 
io VENTILATION AND TEMPERA Fe UF REFRIGESAT TG. Must be according to regulation. 


trE MACHINE, Must De % ear ard of vOtar 2 water quality. 


PCL TMENT. “Must ce Pe eper were 97 arger, clean, arc properiy sanitized. 
MEALS, MILK, AND ALL rae as eG CSS “A SNCOLENTS, “Must be rotatec - remember 
rere Soest ‘gt Fqest rit! 
. “?* : 7 
MBEOU CAL a a eee or FOGd SERVI Tr SANTTATION FACILITIES ; 
a a * 
Tage Saryics Tanication oF eccter 
744 service ‘gan Ttr* sequ a pe aiirnes ant sate with one bread oc jective in 
wees sOu are there <0 het i occur mate concert ‘5 to prevent fnodborne iliness by on 


es seg ang 7a0r 4rscrepanci: s in tne operation. ‘our effectiveness will depend upon * 
sour aciiity &. -PBQte and ‘yentafa'a harmon cus, yet firm, relationgnip with supery] Somv 
narseannel of tne astapltsmments.  bvery ongpeetrior shoyld be viewed as an excellent 
spportunity for the realtniedacaticn of superv sors and foodhandiers. Qon't just point 


out discrepancies, Dut add 3 qigzussion of possinle cénsequences and reasonable solutions. 
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f ag ingortarze of establisning raccort wt A “ned “ervice supery sors cannot Se over ; 
pr as3zedAy Therdpwtt! be aecasio7s whee .cu Must mgke Gommente cohcarning operations . 

: . “fr gersonne . “he comments Ws oe eS CCRDTEd Ss constructive criticism, any attitude to = 

2 *, ene contrare, afll sultffv sour afr acti veness. A 700d art rajationship will depend ; 

: : to a great‘extent upon your abelizy to gain tne respect of tre Food service aersonnel. 

od “ne basis for this respect will negin with your first contact. Maxe your first visits #2 

cail., Get acquainted with the supervisor; acquaint yourself with the facility. = 
ce a,neport - make a friend. ¢ x - n 


the 


“al 


| 
i, 
ih: 


aa Conducting \an Inspection . ; ; 

: During actual inspection, you’ must marntayn your friendiv air, out ‘his is only 

, a smai} part gaining the necessary respect. Ycusmust display good manne s,; military ~ - 

“~~ formality, and a firm attitude. You mustemeet or exceed tne standards ef arcpearance, 7 
health, and personal hygiene required ar Sne foocnandlers. Ths inclifdes,a valid health oe 
certificate, clean clothingsc'ean sands and na‘is, Maregqut, anc she wzarin: of a Cat A po: 


¢ eu 


* auring the inspection. Know te dob ard, o@ abe io auickly ana cor -ectly’- nswer 
yo cuastians which may arise reugeding safitary foonnangting practi ces. The Ys terinary 
. otficer or.an NCO should make’ the.actual i:s0euti ana ang cnou'. «© assisted’ by an airman. — . v 
cae The IZ and NCOIC should inspect ali ma‘er ford service “acti ‘ties at Teas} onee & f 
roo _ month and every facility each time an “unsatparacsory  remees 43 suamitte’d. As ar 
? yaspector, you should arrive at the facilitd witn everz. |. ."acessary to ¢ mplete the ee 
i - ingnection. Tris includes clioboard, report forts, céthay ange, and pencils. J 
| snduld, also carry a thermometer and any greciay equipas* ci will Reed for the a rticuiar : 
a. Pee T sy Beda finger culture plates, swao test gupn es. vltravioiet hight, etc’ ‘Wren 
f ~ jou arrive, contact the indiv:dual in charge.’ :tate your “ame and why you are there, anc 
* Sk him $0 accompany you or fh, ve someone accompany you,” Devetop an inspection ine 
whereby yoy do 20t overlook a'y aspect of whe facility, Yor instasce, proceed alw: 9s in 
2 on direction (clockwise or ceunterclockwise around the facility): Go not ramble ; 
rnaonazard'y 3round the building. Point gut, discrepancies ag you ngce them, ask questions — 
. cs jas required, and jake aopropr’ ate motes eqncerring corments “on why certain onditions may 
Jexist, Bé Sure your comments are valia. Jon‘t sit nick. pzemember ‘there i& operational i 
“dirt'and there are procedural discrepancies. You must use ood judgement in deciding . * 
- wnat (onset tutes a major discrepancy and what ig a minor cofaition. As you make your \ 
’ insgeation, set a good ekanple. wash your hands often if necessary; don't-you spread 
, diet or disease. 8e careful how you handle food and utensils. Ouring an icspection, s) 
_you are the center of attention. You are “under the microscoce” and open fer criticism * 
-€ you err. When is the best time to Take, 37 ingspeccion? Any €i is appropriate. 
_ Inspections may te announcec or unannounced, each tyce 735 its purpose. Inspections 
<. tineg should be staggered to meet all situations, ali days, atl hours, includipa prepara- 
~ ton times:and serving times. THe only time‘to verify thas fygodnandling techniques and Ms 
srocedures are hygienically adecuate end proper «Ss curing the preparation and serving 
‘ 7 oeriads. : 7 a “ 
. = 4 * by . z 
e Sacitity Cleanliness - ' y : 
¥ : ‘ a 
"os shen you are conducting “our inspection, “nat co you look for? First, look at the 
wa''$, cailings, wisdows, exncust ducts, and screens. They should berfree “rom airt,. * 
qust, and grease, “ne *loors of the dining sali snould de carefully swept, using 4 
swear na compound or damp moo after each meat, Pememser dry weeping +5 prohibited. . 
“ne floors of the kitchen sflould de kept ciean by wassing or mopping With “ot soapy water. 
‘oo sould observe the steam ta35%es, drit travs, coffee irns, water untains, criddies 
to make sure that they are ciesmed after eacs meal. Kitcner tables used for food prepara~- 
eign ‘will be thor6ucniy cle-re | cad 3anitizec after each use. As you make your inspection 
a you Should carefully check 31: food.éontact utensils including neat grinders, krives, 
~ meat slicers, can apeners, of. and nans, and other utensils. 
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e ‘ re et as a 
a rial . e 


Sutside Area of Facility * 


‘ s “1a sutsiae area of 4a, diqning vay  i@ Jeary important, so fon -t forget to inspect _ : 
= cnis area. At permanent fog iertaliatiqns, concrete unscreened aacbaqe stands #t}} 
my he constructed at afl facilities servin food. Ac at feast 4 inches hiah should 
= gatend around the entire stand, and the stand snould have hot ant pid running water. 
& “he adequate and sanitary-disposal of garbage dnd trash {fs an imedrtant factor in * 


facility cleanliness peYause ahis refuse provides food for houseflies, roaches, ang , : 
rodents, ~serves to attract them to the vacinéty of food service facilitias:. 
~ . : ‘ ee. : 
“ t,» Tests for Cleanliness . F 7 3 . . 
8 @ A surface free of visibde sort may stili de capable of snfeading disease. Tests a P 7 
have peen dehised for cnecking various Surfacas to assure you that the su- face is indeed 
ctean. These include’ the finger-plate culture, the rinse test for bot*'es, the’ swab 
test $F equipment with large, rough, or irreautar surfaces, the conte t plate test for 
. smal ig smooth surface utensils which can be pressed directly on a gmail surface of 
culture medium, and the fluorocnrome dye test for residfal soil fitn, Other Jess tiret 
<3 consuming tests are availaple for quickly dete~nining the effictency of soil removal es : 
= techniques. “hey include tpe Safranin‘dye test, sait test, tistue test, rinsability. : 
. casts, and test for cleaniifess f glasses. All these tests ares fully explained in. . 6 
Supplementas Study Guide Daag thts chapter. _ ~ 
Aim to Prevent Foodborne I}Iness . ” _ e is. @ 4 ve * 
* vour aim isto prevent foodtorne iliness, and a dirty floor behind a piece of a Ce 
equipment is considerably Jess of a nealth razard than a scrupulously clean foodhandier Vv , 
with boi's, URI, or other infectious disedse. ‘Let tnis also be an occasion to double ; 
cmeck the food ‘inspection. Inspect food on hard for condition, and.make“sure itis. ; i 
from an aopreved source. Before leaving the establishment, critique the inspection f | 
witn the supervisor. Cories ef work order-eequests or supply reques<s may be on file, 
which, ifshonored, would correct discrepancies na refert of inspection results y“ 
such comments should be dee to indicate teat afforts nave deen made to correct , 
unsatisfactory conditions. | Suoervisors will agpreciete such recognition and will 


ra 


‘. * generally respond with increased cooperation on future visits. ; .@ oe 2 
‘Resorting | “= 


§ Reports car affect the value of an imspectior. “n inspection form is not the most. * , 
; affective methodsof reporting inspection resultS4 Forms may serve well as a checklist : 
i tg ensure that a‘) aspects of the operation have deen observed. -A copy of an inspection 
ep form AF form 977) should be ieft witn the sucerwisor of the facility to help him in 
correcting discrepancies. Te individusy wn accompanies you of the inspection should 
sid® your copy; this copy snould be-maintained in.your file. On subsequent visits, i 
may serve to remind you of corditions which existed at the time the inspection: was ee é 
A report should reflect individual effort directed at each establishment; it should got ot 
be a check-off inspection: sheet wnicn takes the form of a.‘gig list." In detarmini oS a 
results of an inspection, all discrepancies chouid te considered with regard fo their = - ae ; 
nublic nealth significance. When applying this sianificance in the form of & “satis~ 
‘ ‘actory, or an “unsatisfactery rating, you ust determine wether or not an immediate 
or potential health nazard exists, or if a discrapancy is due mainty fo pow’ management 
or careless employees. A poing system of scor-1g is not aenerally acceptable 7. . 
determining results. Tris system too often Teads te “unsatisfactory” ratings resulting - 
from a numoer of minor discrepancies, wheredy one majer discrepancy may involve an r 
tmmeciate Sealtr nazard, yet not carry engugh doints to rate an establishment unsatis~ 
factory. Tne Crief of Aerospace Medicine and tre DEMS shoula be kept informed on the 
sonds tions of si! base food seryice facilities. You should check with them to ffnd out * 
ich reports they wish to see and how fracuentiy. All unsatisfactory reports should 
2d ted tnrougn the OBMS. — a ™ ; - 4 
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INSECT ANG PODENT CONTROL oN Us 7 


. 


e - £ 
- AS a veterinary tecrnician, vour interest in {msects and rodents wit} probably a 
center around: those which affect food sroducts. est of trese at‘est storéd “ood, and ~ F 
“are generally called economic pest insects. ‘There ‘are otmers, 2° vourse Pwhich may ; me 
“ <nterest you ‘rom a personal stanapoint - such as mosquitoes, bedbugs, ticks. and lice - 5 
put you: generally will not get ‘rvolved in seeking or controilind these types, Your main 
. function in contro} of’ these pests is recoqnizing Wars of their existence, notifying the 
proper agency, and reauesting control measur@S. Therefore, you must know whois. responsible 
for the various aspects of cont-ol. - Responsibilities for various aspects of cest contro! .# 
are defined in AFR 91-21, Pest control, and AFR 161-1, Control of Yector-Borne Diseases. . . ¢ 
- Macor commands, the Director of Sase Medical Services, and the Sase Civii gocineer have os 
Se been’given specific responsibilities under the orovisions of these reaulattons. , . ai 
‘ t rs . ? S . f 
r ¢, *, Major commands (1) enstre that effective preventive and corrective rst control ‘ 
measures ape established. and accomplished; 2) arovide qualified tec'nical supérvigion | : 
for sersonnel engaged in these sweratiogs; (2) 2ravide for ‘training «: personnel engaged i 
‘rf nest control: (4) ensure trat field qupervisors are competent: «i (5) issue AF Form se 
383, Tertificate of Competency, to thos@ field supervisors founc qualified. ‘ *. 


¢ - : « ey a 
i) ; 2, The Director of Base Medica: Service (DBMS) 1s responsible fcr investigation of the: 
f identity, source, and prevalenc: of pests which affect hea'tr, comfort, or efficiency of a 
sarsonnel. He (1) recommends’ p-csonnel protective measi~.:: (2) recommends meastres: for 
sontroliing or preventing breeding of animal. reservoirs ~ vectors of diseased, and ; 
evaluates effectiveness of thes: controls; and (3) prov «., technical quidance reaarding 
*. safe use of sesticides. - t 
- ae ‘ ° . 
initiates, and’ suoervises pest contro! measures. He ; € 
onnel are trained and certified, (2) investigates | a 
bests, and (3) inspects and determines the effectiveness®. 
} reasures. id ; 


’ 3. The Base Civil Engineer’ plas 
‘l} ensures that pest control 53 
“actors relating to economi 
and safety# of aoplied cont 
e ag ’ : a 

Zconomic rests © = ; ‘ 


' ; fageful perfodic inspection of stored’ food is essential to the control] of insect \ 
al ests. Incoming shipments should ve carefully inssected, and samples should se taxen ~ ‘os 
“rom as many. different containe-s as possible. Surface examination will reveal the { 

sresence of heavy infestations, while screening of the material is often necessary to i 
detect>“iqnter infestation. Inspection of floors and are¥s around storage sites wil} 

often reveal the presence of live insects which have gotten-out of containers, and this 

ig usually an indication of a very heavy infestation. Spilled food that has leaked out Pi j 
of torn bags should also be surveyed, since these spilled products, if not removec, will = 
attrart additional insects and the infestation may fncrease. Loose materials should not f 

be stor'd tn wooden storage-bjns. Instegd, these products should be stored in clean ; “ 
narbage cans with tight-fittine lids, as is -tne standard procedure inedining halis. 
Materials which are subject t. insect infestation should be stored on pallets of wood, ¥ 
so that no containers are directty,on the floor. This allows easy rotating cf stock so 
tnat aldevvaterial is used’ first; otherwise, material which miqht be highly infested may 
yecome a Neavy source of infestation, which mav soread to the. entire warehouse. New 
stock snould “ot he dlaced nex: to s small amount of old stock, since this wil] leed to 
immediate infestation of the ne material if the old stock is infested. Ventilation is 
omcortant in the storage of dried foods sucn as cereals. ‘These foods should ae stcred 
s> tnaf a spece of act less thea 3 feet-separates each wooden nallet and each stac+ and 
tre wall. Sian humidity and wacmth will increase the reproduction rate of pest insects. 

<1" passible steos snould be ta<en to avoid these conditions. Ventilators should cre kept 
acer during periods of dry weatrer and closed when the numidity is Miah. Dried foods are 
“ot. affectec ny 72id temBeraturas, but the ¢nsects wich they narbor may ba kfllea or 

their reproductive rate may be slowed by cold. Thus} it fs well to keep warehouses 3s 

roid 3s possible j* so goods that mav ha affected b¢ freezing are stored there. “here 

ave those that infest arains and cereals, and those that infest dried fruits nd vegetables. 
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Grain and cereal pes$s . ; , 2ar 
a. Cadelle seetie - cuts MTS SORES, : " 2 ya . “5 
: : ; e ; —_ - . he 2 ; o f . 
_b, -Confused flour beatle -"worst sesb of prepared;cereats. ae f 
“ 2 e é ig * Zz a << , 
c, Indtan meal moth’ -~ attacks grain, cereal, and crackers. 
4. ice weevil - most destructive to dole arain and Macaroni. os, \ 
ie Sried fruit and veaetadte pests m ; crs 
s soe . ay . 
. 4 -? 
a. Cizarette deetie- found in dried fruits or tobacco products 
a >. Bean weevil . - . wv . , ae ‘ep ? 
“. . 5 - = . r : ‘ . a ‘ ‘ is : + e 
$ These ire few of tre most common parolee For more compiete Mfsimati these gnd 
Pox other economc pests} consy't a céo¢d antemolody text, suchas tnsor 3, the Y . 
Sericuiture, U.S. Dept ofpsariculture, avai*apie tnrougn the uULS. wovernment Printing =. 
cFfice; or AFM 85«7, Mil@hgry Entamology Operationa’ Hanabook. in additton to these , 
é concern because of théir attraction to 


fnod. ‘They not only are oésts, but are likely to soread mary types of-dfisease through 


ma 


mechanical transmission. These are tne cockroach an¢ the b usefly. * ; 


A sa COCKROACHES. Cockroaches are one of the oldest «cous of insects’ i Specimens have , sa 


L pes cests, two fami""es of arthropods are 


been found whéch were estimated to be 700-ta S00 mitliog years old. These insects are. ~ 
a, amonz, the nost persistent nests of man. {hey are aighly adaptable and can *{t them- 
: selves intd almost any Tiving .condition. Cockroaches are frequently fodi associated 
with stored fobds, cr with food tnat-is in actuat use, Cockroaches eat a fair gmount of 
€ucn. food; they ytav,-in heavy infestattons, impart 2 nauseous odor to it as weli. Many 
disgaase oraanigms have been isolated “rom the feet and ‘eas of cockroaches. Cockroaches 
samace pookdindings, feedinc -n the starch %gste material witt which such bindifigs are 
imoregnated. Some damage tc clothing may resuy~ from the inroads of cockroaches, but 
tris ts principally due to “eeding om spots soilled food, rather than oh the cloth 
2, itsei?. Some of the comman species of cockfoaches are snown in figure 1. Cockroaches 
a ence" 9 gradual netamorshos{s*, and progressf throuan rye’ pee the adult. ‘There 
‘ yre ardut $5 species, in tne united States, but only a few a common” pests. All of these 
navin, wings if the adult stage. except thel female oriental cockroach, “The eggs are .. 
r “aid i1 capsules. These nay be carried abogt, protruding from the ‘abdomen of the female, 
: ar tray may ge’ alued to tye underside of dr anc cabinetsy” The eags in these capsules 
FS ‘ maton and very small cymons emerce. These nympha! “erms have <n me habits that 
-nsracterize the adults, except that they do not fly, and of course, cannot produce. The 
outdoor species of cackroachés varmally live ia piies of trash, under the bark of trees, 
ang in dark ataces under houses. The species whicn are the most importance in bul ldings 
are essangially nocturnal. dus av “3e seen durina tne daylimht hours. They frequent & 
“artous carts of Budtdinas, cer T limited im most gases to the Tower floors or Saserhents 
anere there fs adequate “oisturc. They hide in cracks, and crevices, in cabinets and 
storage areas, and’ in tne spaces batweer wal is. When cisturbed, cockroaches wilt run 
vary rapidly to a shelser area and can disgopear very quickly. The qfAple’t metnod of 
i raxirg inspections for cockrcacnes is td-walk quietly into a <itchen or storage area at .. 
1 niqnt and -sudden'y fiegd the area with Tight. Trey say also he found by examining cracks 
ara crevices, areas benind door “aciras; and ovenings through tre walls and steam pipes; 
*gecrpacnes usually enter hu‘idings im containers orought in from other areas. - They may 
a*sa enter through cracks it walls, throuch attics and basements, or alona pipes frog . 
_ gtner buildings which are neavil, infested. Inspection of a1} -incpming material wit! 
', ‘ + hats orevgateentry cf trese sests. However, since eqg capsules may he attached to one 
‘ can in the center of a carter, it fs often impossible to make adequate inspecttons. If 
a'' cracks passing throudn wails cr Jeadtng to areas pehind baseboards..and door frames. 
are f{dled with dutty or olaster and if all water, steam, and electrical. sipes are given. 
ro scecial attention so tnat there are no opendngs around them, invasion of cockroaches can 
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“ae cu to a nf rcinjam. Thoraush cieaeing 1° ‘Byo.e a a. wif al4e sels contre? sno numbers f 
present. Cockroaches will rot normsily a eae 4, ¥s x0 $. ttapte niding pidte or . 
Wod. Control ‘of cockroaghes in 5°35!) “Minre.. trons reouires the. use of checicals 
as watt as axcelfene saritary oracy -:s. “agen fetes are apn ac liquids. of dusts. 
Residua:s are appti@d ta surfaces were esechus wii, run, anc ‘er \.rhorage -site wnere 

a‘they remain for longer per: fds. Ny 3 O%p: -unuSua! cases puisarec *hits ave useful. 

Aerosols are sonittmes used in conjuaction with other treatment, o.! are Gasuttante when, 

used alone. Roach contre? ic nor oncained with aerosols alone, These cause 4 Mapid. 

o : knock-gown, hut the roaches w'ii -evive. Aerosols are used to “fer state and stimu ste 

i ; roache This is an effecti & curve ten liftie to flusn then fro: pidinu. In conjunction 


é 


present. Aerosols will Kiji voache: in sewer lines. The contined atmosphere of sewers’ 


makes the thermal fogs, mists, and rercsols pffattiens Residual insecticides in dust and 
liquid form are used for wocardacn contol. | lghtion *gcations. .ore roaches have Revel cone 


resistarce to mertain chemicals. when tris o> 4), other meceric: cust be ted. , 
combination of dust follawing scray treatmenc i". ave much Tonger and arse orfective 

: restdyal contro! than dust or sora: sec’ s ore, ~Aacnes have. developed a general wide 
Soe spread rasistance to the ch'ortnatet syoracarhan insecticides. There re, diazinor, 

oo neve. oe malathion sprays, anc wferiaes cust sre romaliy tre insect: aes used, 3 


t 
of 


ae . . ‘i - is 
a +g THE HOUSEFLY - MUSCA SCMESTICS, Fate Scan pest rl a meer tS: transmiter of many 
: F frlth-hore @iseases, such as fichots cralera. ara syrentaries. The adult fs dark qray 
with four black stripes on sts tromnax. (i peaturea: ota 7 ve ye iannth, The cys ‘ 


ee ngy adapted for biting, only for sucking, tnerefore, si; Lee “lo must be fn liquid, 
ye pe oatrn fama'e nousefly Tays about ICO eggs. nia mass on vee. attic? manures, garbage, ce 
utner fefuse, The egg’ usually natch within 23 hours oe, i write Tarvae, referred tc. 


.  @% maggots. The larval’stane lasts fedm 5 to 8 days sno tics lerva’ burrows into the ground * 
; . fora few incnes before pupating, the p pupa lasts aoout & aays, and the aduit Fly musy then 
| ‘make its way up out of the ground in the surface before the winsg nacden, The entire life 
| cycle may take 8 to 20 days; however, under odfimuit conditions af temperature and moisture, 
%. tnis period may De even. less. aot are several naans by Anich 41136 transmit ‘disease, 
: Examination of thé foot of she. erly under 3 aetna reveti 's 3 hatry appendagé which 
ts wellesuited to cicking up water ai 50 an! ‘Tgetd "Ty walkt. Since breeding occurs: in, 
see \ various manures, you can see thet ‘4 numan Manges: 13 tne oreeding matter, pathogenic “rgan- 
* isms present car be Dicked ap. if a fly then lends on a piece o* tread, transfer or the 
’ deganists maycoccur. A second methnd of di-ease transmission etcurs during feeding, We 
_said before tnat flies nave arty sucnina mosh parts. They 40 ot feed on Solid material. 
“Let's assume a “ly lands on a ciete of t-dau. when Feac: ng, the flv forces saliva from 
. its moutn ontokine bread. This . -cssivus the surface of che bread, which can then oe : 
sucked up as Viquid. Vor itus i: als~ "oreea up anc erected curing this process. Any viaole 
ae j . . organisms'previously ingestaff c tr. fly, nay pe added to tne preag. The fly also has a 
“ 2 emted netnod by wiicn it may meas fan's fooa. It has peer sroved that enteric 
adiseas3s taken ug cy the hovse ‘ty’ u 2 s..i! viable when defecated oy tne same fly. Since 
rene fl, aefScates at the same’ aes that. %* feeds, Pes of disease may also occur 
¢ it thi. way. Prevention of cdury ota eR a .one of the cest known and widely used 
. contro .s. Screening over windows. snc ages ig t dest. of these methods. Where screens 
e are not practical or whert, they are tugloecs: ve dua to traffte, air screens srould dé 
ingstaled. The air, curren’, "st..- of suré cient forte co deter flies from enterdng 


: trols. The best measures tor contro! or nousef:ies are ‘those which are directed at the ° 
cteanitg7us or removal of hreeat-g sites. Sewage controi is usuricy mot a ie on 
most pases, as far as fly tree INS 3 iancernes, sowevar, sirtsge contro) is 2 arcalem 
‘on all airgases. ie paaiitin to cc “inal emsnesal of Me G7Fah, Sarbage must 3e properly 
. hanalea ay evvil engi feerirs oerccuves in osder wo treve:t * , sceediriq, Since, in some 
r ameas, f Tes can preee cuic~ eugits, Garage fros uess feiss ard Quarters areas should 
- be removed at least once aenty, i.'ly ficposal is sreferrgd. Garbage cans snowid be: 
_ sagt clean, Tas will né! eo consice sory in tne control o€ Flies. $0 Ned garbage, par- 
‘ ticularly idquid and semi licuid wasrzi Will soak into the groune and a: Tlow breeding arounc. 
garbage cans. Cans shou: 4 ce neot closed with a cignt-fictiag | 4 to prevent access of - 
x. ' flees. Any normal size ‘ssua ge" aning «11 srevent the entrance of nousefites, buy these 
% 
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with residuals; aeroso] may also cause fhe roaches 40 run Over areas where residugis are oo 


tnrougr c7e openings... acedbring, UM ar “thou d rat pe used ‘nstead of preventive con. * 
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screens must,be kept in7goog conaiticn and ‘ws? oe sightfitting, afd screen doors steatd -,£ _~ 
swing outward, to push avay fides whicn may oe clinging to cham. An iqward-swinging screen ~~ 
_ ggor may admit “lies that ace ‘resting on it each time it is opened. In many cases, fe ~ | : 
=s- Squrce of nousefifes i$ not “ocates on the dase, Out on nearby farms and in open privfes. . 
=——. Caneral of of f-base. oreeding must. o¢ ordinates with the Tecal, Health Oepartment, since = ~ =e 


B=. gne-dir Force has no authority on pPivate property. The-aquit.fiy. br cer seers re Mya x . 7 7 
- "y . 5 : : 4 nee 


he - f ‘ 


Ai and hs eed 


_¥iy tapes, and rés{dual sprays. However, fly tapes and cords are discouraged, because {f 


i the: pupa, must force tts way Joward through the surface of the. areeding Th == 
“fact can de used in some casés'to effect a measure of control. in area where red clay a 
$01) predominates, sprinkling of the earth in the qorning and then al} g it to' re . 3 
uncer @ Got: $un hag been used as a method of fly control. Similarly, — eaki f. bil -  . “fF 3S 
around privies win a chemical insecticide may be of some heip, but the addition o “insecti-, . oo 
cidas to the contents of. the privy is pot recommended. Chemical insecticides may reduce ; ee 
the natural bacterial activity which occurs in a privy. Houseflies are attracted primarily ‘ ae 
to vertical surfaces such as ifgnt cords, and Tignt sul] chains, - They eiso : est Qn wa e 
and on, the cefling. .This characteristic makes possinle contro? thrpugh use of fly cords; - al tS 


groper steps are taken to oravent breeding, fly tapes snd cords will be unnecessary. we * ws ; 
jatr of nouseflies ip the early ‘spring, cou}d produce bitisons of flies oy late fall, if i 
a'' of tnedr young lived. 2t <tg>~tneref , dmportant tgeKill as many as possible early = 
_fn tne geason. . A good eariy-season fly < trol program will res: tt in very few }ives all , + 
yearlong. in Wiscussing-the imoertance Of a fly-control program with troops, effective -* 2 
cosderation ‘can be qptained {ff tne “il thy habits of the fly are stressed. A anes ‘ * 2S 
‘to make ig sthat’ any time a fly vs seen on food it ‘is well to remeber where this fly 5 
* yaciy fed last, This usually results in am increased -denaid cor fly swatters at ovata i 
ans incidental ly, the fly swatter is stil} an excelient toc! for individual fly contro : 
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RODENTS.* Rats and mice nave followed man to mogt of the areas he has settled, Man's (35 ‘ 
indifference and carelessness’ in nandling foodstuff arc refuse nave fostered populations he fs @ 2 
au of vats afd m¥te in such proximity to his ndine and work that they are cajled “comestic ‘ OS 
y rodents. as a result of thisprefationship, man suffers from. rat bites and rodent-borme 2 % we 
diseases.» Rodents are reservoirs for disgases chat have Killed millions of pecole, These 24 Ce 
_ ‘include murine typus’ fever, plaque, \eptopoirosts (weil's disease), rat-bite f, ver, saimg- 5 FH 4 7 
neliosis, and ricketésialpcs. Rats and mice common in the United States are s own and, : 
_ compared ‘in figure 2. ‘Refer to titis figure as you read the following descript ons of rats <«~ 
‘and mice. The Norway rat (Rattus norve icus) #8 predominantly a burrowing rent. itis %, 
ae tne most common and largest of the domestic rats, “Tt is found generally throughout the, ~ = 
~ . United States and the temmerate .regions of theworld, Some of the characteristics of tats 
‘ rodent are: , a ' ; ; F * -# 4 ‘ 
1, maroorace, Growrd teve’, Durrows in ground and under foundations~of buildings and in * 7 : 
s PuLdTSN aumDs. Q. : , a Ce Sa 2 _ _— 
. . ‘ SS . “ - PS iy 
. 7 5 Ua x ean t,o: . , -* . z 
2. &gnge. Frequently 100 to .5e feet. | * . : se & Me ow 
‘ 3. cad and water, - Qnnivorous; cereal grains preferred, mouse iS a nibbler, ‘vai ly : ‘ es. & Se 
~"g requirement 1/10 ounce ory food, r@quiring little water (3/20 ounce per drigk). ‘ 7 
¢ ‘ ae oe 


' =. Rats and mice are navitually nocturnal and secretive. They are rarely seen except 
when Neavy infestations are ancour.tered, Therefore, it fs necessary to interp et signs. mgs bee ee 

> of their activities properly in order to plan control work. These sfans are fund in a 
- geciuded piaces such a& along.ydils, ufder pipes or rubbish and behind or unde bOx@S, 7 oN = 

*. +. Qoaras, and thick vegetation. From rat signs, one Con tell the spect#s concerned a8 pF : * 
.  whetner a rodent infestation is current or old, heavy or light. Feces," if fresh, will de n 
' - ' = 18 ‘ 2 . oni 

. ad ; ; ; ; re ef ig = : ’ la n 


; — . e : i -— : - on. 
Pe “The rateriai in this section 1s aganted from Contro! of domestic Rats and Mice, Published . . A” 
-™ py tne USPHS, Department of Health, Education E Welfare; ieranta Ga. i; ae 


: os « bg eo . . . ‘ , 
sr°t, shiny, ard dara: In,\a tew days they cSecome dry-dea nara. Wid droppings are’ dull " 
erg grayish. They crumle when pressed with o stick, Rat& habitually use the sand ful eee 
ways Letween food, water and had@vrase ~ iecause of the keenly developed sense of touch - oe 
“e thé wriskers and $e ssecta.:sad vaics along the body, rats orefer continual powy * aaa 
contact with at least qe verteca: carfaqe, such a5 a fence or watt, Qutaoors thége run-. 4 

“wayS are narrow pathways af oeater earth swept chear of cebris. fndoors, greasy rupways . . = 
ave found along walls, stess, and rafters,’ undisturbed cotweds and dust ina runw. _ inal - . 5 
cate that the runway-is.not in use. Along regularly traveled runways a dark, greasy mark y. 
usually forms from ‘nontact with the rodent's bedy. - Fresh- marks are soft and areasy, .They _e 
will smear if mubbed. wWitn age tre grease Gries, gathers dust, and will flake off when 
scratched with Sinae aif. Norway rat. rubmarks are most commonly found along walls sear é ve 

‘ground or floor level! Rodf rat ryumarks are most commoniy located overhaad as Swing marks .* 
beneath bears or rafters snere tney connect to the walls. Mice seldom leave detegtable’rubd- - ~ 3 

-marks. The Norway. rat prefers ourrows for nesting and narooraje;, *haproof. -at burrews oni Bees 

‘occastopally. Burrows are. ‘ound ‘- earth panks, aiang walis, under rubbi .., under concrete ae 
Stats, and in similar places, 2° defng usea, the burrow antrance will ‘e free of cobwebs . foes 
= and Gust. « Fresh rubmarks 2p-serceoackes sot? et tne opening indicates: well-established «7 - = 

ey énd orasently used burrows: f"2.:, fog Fragments or frescly removed -irth at 1@ burrow’ * = r 

a , eecrances also tndicdte cyrrent use ay catt, Sate mist ciaw daily’ is keep ir teeth 
snore enough to use. iney anau to gain entrance to cbtaeia food. nan fresh, gfawings ©" 7° + he 
: are iignt in color and snow aéstinct teeth marks. Small chins 7f weed or bata materials 6 
, Wdicate recent gnawing, «ith ade, the wooc arous.d’ gnawed AGaas cecomes dark AG Smoo, 
from frequent contact witn the‘rocent's dody.: “Fresn track. «Gar sharp and disginct, - . ° 
Cld tracks are covered with dust and are.less distinct, “* wacks of the §-toed rear paws 
a ‘are more commonly: observea tnan are the 4-toed front pa. ut ooth may be oregent, Smootn 
‘ tracking patches of any dust material ‘such as flour o: \a.., dlaved along runways ere of 
, vaiue fm chécking for‘rodent activity. To see tracks in gust, hola a flashlicnt at aq., an 
. angle so that the tracks wil’ cast distinct shadows. Thé best contro? for rodénts; a§ for ‘| 
insects, is prevention, “Prysical measures and sgnitation practices are foremost in this. . : 
area. The best preventive measures ticlude: | oe \ y x 
ry ‘ 3 Z . 7 e 
ew» Prevention of entry irtc auild-ags, a .° 2S - ‘ee 
‘ a : ce eS € : ' ' : wet. 
an "6 2..- Frequent and: thorough cleanup of trasn and dectis, | oe ; x : 
* i 3 ; : PT jal ao. ov ¢ 


. : A ; && , > % rae 
7 8 8. Proper. waste disposal. ; . — 


at 
\ 
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Proper food storage, : ° 
5. Elimimation of food sources, ; a 2 Se 


I Oo. elimination of harborace. i ‘ ° ¢ j e 
Floors should pe swept roth hy fo renpye rodent “oodaanc to pennic ready antecticn 
an at fresn regent signs, A wnite nand, 3 inches@vide, wainted alang the floor nexg, to’ ; - 
a walls in foog-nandting locations saeeds discovery of dronpings, teatks, and othef signs ee 
se sso... tmati indicate the presence of rodents. Thorough inspections shry'd be requiarly scneduled . 2° * 
a _ te detect any new evidence af vsdent “esegt'c.... Effective and permanent control of rats | > “ @ 
. > = add mice-can be attatmed only turougn a comlinudue sanitation program, Established rodent 9h 
8 toaulations can be eliminetad oy covbiniag the sanitation methods with a killing program, | roy Ay, 
oa Sil Trmg metnods vost effective: , & ; 


é i. Before sanitation or civanuy o sgrans are begun, . This will preyent mass movement and. ° oo" 
' $ereactof rodents. see : . ; Pee 
. . ‘ * ; : “* . - - - 4 - 
4. after gusting with id c-ercent Sul tag flea control, This +s ts, suppress plague and 
ee’ _ Siw Be typhus by reducing rvaey* poo.tactons. [f rodents are killed and fleas ape not, ° a 
2 _« "eas will leave tne dead rodents and may cause widespread disease outbreaks, . ‘> . 
; P : 


t 


s * . +. * 
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+3, After vent stoppage, work to erasitcate radents.1n buildings. 


i a ea eee ae 


Rat killing as well as fnsect silting, wi tnout good’ sanitation, ‘s ineffective for sefers) AS 

"reasons, insects “and rodents rapidiy regain the wie he poputation level through tn@ir”  . - Pas 

ign birth rate and survival cf young. ihe cost of apor and materials in a continutts us eee 
e 


E ~ kilting program fs Afgh. Balt-snyness and insect (cide resistance may develog from con- 
“==  ftrued use of most poisons. For these ceasans, #t a waste of your time and effart to ,  - ‘ 
nave a willing program whicn fs not supptémented witn a sanitation program, 2 oes aa ; 


ACTION IN DISEASE OUTBREAKS ° # we 


f A ; : : 7 ° fy ‘ 

the Director of Base Medical Services and nis staff will investigate outbreaks of 
= . foodborne disease. The determination of the exact etiological agent responsitie for these _ ' 
a outbreaks depends upon the early recegni tion of the first few cases. This does Ret neces- ~ . ae 3 


sarily indicate a food-poisaning outbreak; ft aoes indicate a need for an immediate fives- a 
tigation. Each medical facility should have a notification plan which is implemented - gk ee 
whenever three individuals per usand strength pr three per thousand iiners in a mess , ee 
hall repawt to the medical facitity complaining of gastric: distress, 2ysea, vopiting, © -° ° ee 

gr dtarrnga within an 8-nour gertod! Speed fs essential to an ‘effeciige’food poisoning . ne See 

pinvestigation: Your objective 7s +o determine the cause 6f ‘he out#reak and to break tne us a 
chain of infection, This will prevent further cases resuitina fcom the immediate offending fe oe 
food and will providesa basis for educating those involved as to measures which will prevent ge BER 
future incidents. There {3 also a possigjlity that o-olacice: warfare has been attempted) =~ er ee 
Eatiy recognitfon of this could be vita S defense of t!e nation, There are other ee 
reasons for immediate fesponse. Delay may aljow patients ft: forget important information, . 3 y, 

S conaitions may change rapidly, or th infective or toric ‘cou may De thrown away -- either - +} 
aurpese\y or inadvertently. Any of these or. other factors may resutt in erroneous or in- = . & 
conclusive data. Bur remember -- don't sacrifice accuracy for the sake of speed, There- , > : 
fore, you should plan ahead. A standing operattng procedures must he Sevatoved By each - _ . oe 

_- DBMS, After the decisfon has been made that an outbreak of food aoisoning or food infec- | ioe 
tion {s occurring, the notification plan sheuld be initiated, Let us assume that @here ye aa 
were 100 persons at a picnic. The group consisted of 50 colpies, ranging in age from 2} : . X . 
to 30, At the picnic, the following menu was available; -cola chicken, sifced ham, . : ‘ pe 
poggzo salad, daked beans, jello, cola, deer, coffee, rolis, and butter. About three or : °¢ 
fodr hours “after eating, people from the picnic began to appear at the hospital complaining ae, 
of QQiarrnea, cramps, nausea, and vomiting, in order tq pian a study of the cause of the 

wtdreak, you are asked to interview the people involved and to record the results of the Ps 
‘nterviews. What information will youGwant to optain? dow will you tabulate the data 50 =; 
“shat it maybe easily studied? First,, you must decid wnat questions you want answered; 7 

then formu}ate @ group of questions to ask each individual. The questions you want i 


> inswereg ‘are: {1} : 


dhat organism probably caused the outbreak? (2) «What food or combi - 

nation of foods contained the organism? (3) Who prepared the food that contained tne 

organism? (#) ‘what caused the food to become contaminated? (5) How could the outbreak 

save heen, prevented? Whom should you interview? In order to answer the necessary qwes- 

tions cuickly, only tne sick persons would be readily available; Rowever, a representative 

ie sumper.of the well people should also be interviewed, To be more thorough, tf time per- 

a mits, al] 100 peogie who attended the picnic should be interviewed. What, questions are 
‘ necessary tO establish the identity of the organism? You know-from previous study, thay “a . 
“ * — organisms which cause foodborne itiness poisoning react in certain predictable ways. * : 

gg Bae time bétvieen ingestion of food and onset of symptons, and characteristic symptoms 

. of various organisms. From this, we can determine tnat we feed to know: (1)° what symp- 

» toms eacn person displayed, (2) wnich meal caused tne outbreak and the time the meai was 

consumed, and 3) what Cime tne symptoms began, To determine what food or drink contained . 

‘ tne organism, ‘ou must try to find the Common denominator -« the one meal which was common 


a%" + tg ali the pat ents, and tne one fdod or beverage from that meal which was consumed by all 
5 ¢. fpese who decane i11, So you list the items consumed by each individual at each meal for 
the cast 3: day.. Now ioon at figure 3. Here you have a reproduction of AF Form 431, “Food ° 


‘-Porsoning Qutb ‘eak -- Individual Case History,” which is especially eee) ned for obtaining 
_.data on individuals involved 1n- food poisoning outbreaks, One of thes forms wilt be filled 


. : ; , : . ° 27 . ; , ‘ : 7 a 
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"mt , 2ach ‘ndividual condarnegd. ote that tne form has ample saate recase physical 


S:matans with Meir onset and‘duratton; and for a record of the foodstuffs consumed far the: 
lust 3 days (don't forget snacks), along with the date, hour, anc otace, The ‘ast atifry 

in figure 3 snould list same of une articies of food that*were servem@at the “sichic, “ 

Actec tne individuals {nvalved have been interviewed afd the results “ave been recorded on ae 
AF Form 431, you would want an overall picture of how many ‘people consumed @@ch food {tem 

aid tne incidence of fliness in reiation to each food item, [Ff fou iagk at Mgures-4 and : 
5, there is a Department of Health, Education and we! fare form HSM 4.¢45 designed for . 
recording your data analysis, This form will be filled out. completely wit special empha- 
zim rection 7 (food-specific attack rates) to help.detertine the susvected food ftem, 


. Fuggner complete and distribute this form in accordance with AFM 163-8. Fur the third. 


step in your data collecting, you.wilt need to get a tabular picture of writ time the 
Symptoms of the filmess began. 4F Form 432 7s used for tris purpoge, and it appears as 


"igure 6, One of these forms 15_used'for eacn owtpreak of foodbarne iliner., You can: sae | 


“that 1¢ ts well designed for your use. Ali you have to dov:s to go back .nrough- the fnoi-  . 
vidual case nistorfes and enter your calculations in the wicht-nand cco!..n of the form, 

‘Now that you ndve stated the problem, coltected the pertinent facts, and tabulated or 

charted the data, it is time to solve the orobiem: why atc it rapper ind whet must be done 
to. crevent fts recurrence? Jf you analyze the asta coliectai, you iwuld get a partial: 


, 4iswer, at least. You know that staphylococcus srganisims create inxins that nave an 
e averege incubation period of 4 ta 6 Mours, therefore, you ha-e a definite clue to the cauyse- . 
1 tive agent fn our food-poisoning outbréak.- Xnowing also tha scaphylococcus grows readily 


in salads, pastries, custards, Sifced meat, nam, etc,, we.a', "ave some suspected 
careers -- Mam? Chicken? Potato salad? The tabie of le _f1gure 4) consumed by the 
affected persons may supply the exact answer, or it cals ¢.cw as Many as two or three, 

or tore, lixely suspects, Thé mathematical aoproach is che method most Iikely to give the 


*’ quickest correct solution, After.“determining Uae pel and percent-of people involved in 
ac 


tne “Good~SpecificAttack Ratés" (figure 4), subtract tne percent of incidence eating.. Put 
this difference in the margin opposite ‘the. food involved, The fond which shows the largest 
percentage difference is usually fne probab:e cause. in this case, everybody ate potato 
Saiac but. not everybody, got sick, Everybody who qot sic. ate dello, but jello is not a 
provable médaium for nacterial growtn, The qost i‘hely suspect was tne’slicea nam, ‘But 
two people ate siiced-ham and-dian't aet sick, This is not unexsected, Those who were 


« 


. exposed and weren't affected may have deen resistant-or cidr't get as large a dose of ° 


toxin as the ones who became i}] or were made psycndlogically {11; or some data may be 
incorrect due to, faulty memory concer:ing fcods actually eaten. There could be other 
factors, So, from analysts of.our da°a we can mane the assumption that the causative agent 
was stdépnylococeus enterotoxin, ‘his was tasea on the symptcm onset dita that was shown in 
*rqure 3. The probable carrier was sliced ham, In order fo confirm that the slfced ham 


| was tne carrier, laboratory bacteriologica: analysis should be performed on-all the items 


from the picnic, -if avaftable, To save time, however, you must assume that you have drawn 
tne correct conclusion and look.for the source and method of contamination, By questioning 
the planner of the picnic, you can find out who prepared and delivered the sliced ham, And 
ry careful, diplomatic investigation you may be able to discover the rvason for the intre- 
duction and growth of staphylococcus toxin in tne nam, In tnis.aart o: the investigation, 
t:ut and diplomacy are vital factor, i producing true facts. Nodoay itkes to admit ¢hat . 
ehrough carelessness or overstgnt ‘ey were responsinte for an qutbree- of iliness. From 
your data analysis, you wi!l have i :farmation that will aid in educating people te the 
dangersycf food ilfness to the exte st that future 6utbreaks wil! not nippen, If a situation 
suc? as our picnic should occur as 3 result of a meal served in a diniig hall, additional 
methods are required to complete the investigation. These include obtiining a menu, a 
trorough. tnspection of tne dining hall, interviewing and inspecting pe-sonnel wha work in 
tne establisnmant, and obtaining foud samples, <- available. ‘fram tht "discussion, we can 
conclude that outSreaks of foodborne iliness can ae costiy In.manenour. lost, hdéspitaliza- 

tion costs, tuman suffering, and even death, _ In most instances these .an be prevented. 


° 


SS Sg a Reg a SR pas As itt LE MS SARS ee ce Se ge 
== = = fo eon ~ ay at a Fi ; a a mm a a * 
oe a Re Be : ' : a ee -- _ 
ef . — . 
— : . SUPPLEMENTAL StupY-quloe 1° 6 4, > 
_* a: os 
. + xa . & 


TESTS FOR CLEANLINESS “OF” SURFACES. * xaving, nopefully,"ndw achtdvec a thorough ty“safe 
~ -fuetace <for food contact, the follgwing “tests can help wsgure you that the surface fs. _ 


aoe 2 ; , : sg ‘ eo ? a . oe co 
“1, Finger Place Culture. This check for adequate hygien® of foe hand! is discussed , 
in APM 163-8. Remember, thdt a positive’result for the presence of Es fenta coli is es . 
"4+ sot. sust indicative ‘of handwashing after using.a tatrine put will indicate contamination 
fy any i tein or on whicn feces have Seen present, f.e., et shoes, plage es Pa 
meats, efc. Washing hands should also be practiced after handling any of these, ver S 
= ' : > a. ‘ . FP ° os 
- 2S. THR Rinse Test . ‘ ' % , “Se 
Pad 7 > ® : P : _ i . . e 4 a . bad : 
=  ~% 4 & Materials needed: oe “os a; 
, to . ® : 7 -- , F Hw 
(1) Transfer pipettes, sterile = delivery TO ml, . 8 ie “ 
. ; 1 a s . ‘ ’ s 4 ¢ a 
(2) Of lution pipettes, stertle - delivery 1.1 ml. . ‘ : 
bs * ; e* < ; : e 
(3) Patri dishes, sterile. .. 8st g Aer 
: ' /_ & a: . * 
. (4) Plate Count Agar, omit addition of skim4mits * 7 : 
*s (5) Tap or buffered distitied water, nontoxic, sterile (tubed in 20 ml}. amounts). 
e * . 6 ‘ . f : : : 
(6) Sodium thfosul fate solution, approximately O.1N which should be incorporated se, 


. 19 Cuffered rinse medium’if a cniorine disinfectant was.used on" item to be tested, Not -, 
*. necessary Vf nutrient proth {fs used. ‘rs 


(7) Hypodemnic syringe and nee@le, sterile, delivery 20 mi. (optional). 2 
a : - 3 : ‘ ~ 


Dd. Procedure. ‘ a ; ot 


: 41) Introduce 20 m1. of sterile tap or buffered distitied water into bottle to . 
he tested, : 


i2) Cap nottle aseptically with sterile cap. . ; 


\3) Gr2>o bottle by neck and while holding uprignt, swing it 25 times in a. 
smaii circle to -imse bottom thoroughly. ; ; = 


a ‘ 


~. (4). Follow by nolding bottle horizofitally ang vigorously shake lengthwise 25 

. trmes, eacn shake being a to and return thrust of almost 8 inches, Jurn bottle. slightly 
at end of each shake and make efght complete rotations of bottle during shaking operation 
to rinse’ sidewalls thorougnty. ; 


oS. (5) Plate immegtately, if rinse operation is cerformed in the laboratory. 1¢ 
. Satples are to be transferred to a laboratory, transfer rinse solution to sterile 
containegs aseptically and keep at 32° to 40° F, until plated: — 
= {$) Pour appropriate cofitrols (agar, petri dish, pipetce and rinse solution), 


%. Plating. ; 


(1) If contamination is considered to be small: 
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. - - . a) Distrfoute [0 1 . ofthe 20 m? usec forthe rinse test abeur equally 
amang three sterile petri dishes and incubate for 48 hours at 32° C, or- 38° CL - 


( é - é hn ‘: . - 2 < ae 

“po. P ( To obtain tota! cou't, mitiply the sum of the number of colanies. an 
; tne tnree plates\ receiving %0 mi. of rinse solutfon py Z which’ will give estimated numer . 
of cplonies per bottie. = + -< — sae os - 


» 


ae 


” (2) If contamination is considered $0 he greats. . 
- gy. (a) Transfer 1 ml. of rinse solution to each of 2 petri disnés. 


‘see gy he 


= ° * (b) To obtain, total count, multiply. the avera number of colonies on the —~ 
7 - - “plates dy 20 which wll give the estinated. number of colonies per bottle. aug ch & o 
@.  °* (3) If desired, wita contamination’ considered great enqugh ta result in more than 
: 300 cofonies ‘per plate, 0.1 and.1,0 mi, portions of the rinse Solution may be plated . 
i. ditect’y. “In Such. instances, if the 30-300 colon} range is obtained on the'O,1 mi. plate, 
: . .° multiply the count hy 200, [if ‘tne plate counted fs tne !.0 mi. plating, then the count - 
3° tines 20 will result fn the estimated numberof. colonies per dottie. , 
3 . Po. 4 . . ; . . a" _ 8 . , 
: ; oe, (4) when information on htgn count bottles is required, diletion- may be made 
hoe of She rinse solution, Here the count per plate is multiplied oygtne di ion followed 
. by mubtiplication by 20, to obtain estimated number of-colénies per bottle. = 
=, ee -s : _ ‘. A 
> d, Important Consideration =~ é wg # @ * Ss 


3 oe ' (1) If chlorine or fodine disinfection of bottles is practiced, a neutralizer 
. such a3 sodium thiosulfate, G.1N, contat in the rinse solution snould be used if. 

‘ order to prevent the continued germicidal action of residual chiorine in the test hottie 
on, the organisms rinsed off the container by the rinse sofution, thereby giving a false 
oF " indication of tne bacterial condttion pf te container. Alot necessary ff nutrieht brotr 
. or skimmed milk is used as rinse medium, . x Ke te a ; 

Pp 


¢ 


' (2) 1* quaternary disinfection. is practiced,.an inactivator suen as sodium . 
- naothuride or Tamol' N should used in the rinse solution in a 200 ppm- concentration 
oe . & followed by plating the test rinse solution in tryptose glucose extract Tween (1%) - fe 
Ts "  Asolectin Agar (100 opm) in order to minimizd’ or eliminate bacteriostatic carry-over 


‘gf queternary. eo oy « ‘ . 


oa? 
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¢ “° es 


¢ e, interp-etation of Results - 
Colony estimates by thé agar plate method (Rinse Test) not exceeding: 


: . per pirt bottle =~ * +890 eas 
e - ger 1/2 pint bottie 250--- 7 3 


e 
x ~ 


- ere cons idered satisfactory. 
r e < is nn ie a . , 
- “hese standards are der:ved Gn an allowable pasts of one colony per J mi, capacity 
of the container and are applicenle to all rinse tést wnethods involving the rinsing of 
closed containers. wt ge ee x ee GF, | ia : 


“ 3. *Tne Swab Test — eo : % a oe a ee 3 


a a "The ‘swab tesg is adaptadle to equipment wheres ize-and irregdlar{ty of surface wii 

¢ ~ not permit satisfactory use of either rinse or costact plate methods, However, {t may 

- be apolied to milk cans and other simflar equipment, . (tis the method genersiiy used 

_ in determining fadd utensil sanitization. > ? j 2 Y 
Te 4 30 
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a. Matertais Sonus . . s 
(3) Sterfle Petrt “aishes . : ‘ re ’ 
7 " 42) stertie Ln, pipett ee 3 . _ 
'3) Plate count agar a skim ‘attk) : 
(3; Stertte forcebs or 'sciggors : 
‘ (5) Sterile cotton sake (nonabsorbent cotton) on standard wooden apo icator 


{§}- 


ae bet gl pae 


7) 


Tecducts® 


» sticks ‘(or sterile alginate swabs) in cotton plugged test tubes. 


denis: containers, screw cap swab bottles 23x70 mn, or 16X100 rm, with. 


a.-3. buf ‘ered distilled water. my 


Buffered dismiled water "(See "Standard Methods for Examination of Dairy © 
. ‘ . 


bf t 


* 


.* chlorings to¢ine. or cuaternary disinfection is practiced, use appropriate 


e. @i 


(v3 


3 : inactivator and 2rocee@ In "xecordance with instructions under rinse test section above. ) 


f . 
lecting amples -  - 


- Utenst1s to be examined snail} include at east Giasses, cups, and spoons, 


and ‘our of each snould pe selected at ance from the sne.ves or other places where 


me clean utens {1s are stored, 


(2) 
, Prevent contaminati on Sy handling during sampling, ! 


washed, 


- 


in direct check$ of dishwashing methods, select utensils from those recently 


‘ 3} Ysa. one Swed. for eacn, group of four similar, utensiis. 


c. ssoabarotre 


« 


swad in dilution water and squeeze it against the inside of 


“io a \tteri*e 


& ge re& container’ so as to remove excess water, leaving the swabd moist, Dut. not wet. 


ae 
tees 


cf fgur utensils, reversing the direction’ each time. 


Gorsist of: 


ean stroke. 


Rup the swab slowly and -irmly three times cover ‘the significant-surfaces 
arg ereene surfaces of utensils 


» : . : . 


_a) The unper i/é-incn cf the inner and outer rims of cups and glasses. 
'h) “Entire inner and odter surfaces of tne powls of spoons. 
ve) Entire inner and outer surfaces of the tines of forks, 


id) Infler surfaces of plates - swab tnree times reversing the direction of 
Swab across each of two cree eete at rignt angles to ‘each other. 


ye} inner surfaces” of pewls - swab three times reversing the direction of 


each stroxe around tne inner surface «t a level at which the swab will hug the surface 


va: 


s* the pow! aout nalfway between bottom of oow! and rim, 


After swabbing eacn tnaividual similar utensi!, return the swab to tie 


canta ner of dilution water, rotate (itp rinse) the swab in the dilution water and 
“cress swt tne excess water against the inside of the container before swabbing the next 
of tne. four utensils in the group. 


= ERIC - 


\ | so! 


SNS eee De comet . Flos ee teens catee ates ont acer 6 oe aa 


ra 


. 


=) On completion of tne swabbing of the group of utensils, oreak off the swah* 
‘A tne container of dilution water under aseptic conditions, Use a new swab container ~ 
er_tiy next group of uterstis,. 5 
i, 


. 


63. Keep Containers iced ante in transit to the laboracvor,., Plate tne dilution a 
: weiter Sagples preferably witnin 4 sours of swabbing, but when tnis cannot be done, 


& 


samples must be property refrigerated and analyzed within 24 hours of swabbing, s  * 73 
y 4, Plating Prdcedure ¢ -™ , ae 
.). Shake the Swab ancien: rapidly’, making 50 round-trip excursions of 4-6 ; . y 
. ‘acnes with the container in one hand, strikima the calm of the other hand at the end — 4 
: 2* 2acn cycle" and completing the whole in aBout 10 Seconds . ‘ i : 
_ NOTE: Grounds af samoles may be shaken in test tye noiding blocks with imiiar 
strese, speec and adrupt ending of strokes. shaking macnines may be.used for th: time 2 
interval found to ava vieagrene the cotton swab in a manner equivalent 4d the prescribed * 
nanc me trod. ait 
° a ee / 3 


(2). TYans fer Tomi. ofthe dilution water to a sterile petri dish. 


:3) Add approximately 10 mi. of melted stangard oiate count agar (without skim 
; ‘ TiTk., mix and incubate for 48 nours at 32° :. cr 36° C, and count as in making standard ‘. 
2.ate count. : ; 


+) Make appropriate vontrols agar, petri disn, dilution water, pipette). si 


‘ 


43) Report the count agthe avepage plate count of organisms removed oer 
.tengii surface examined. f t 


Example: 4 glasses swabbed + 
Tint. of the 4 ml. dilution water olated, = * 4 
60 colonies are counted after fncubation, - a 
Recorded average plate count per glass surface as 60. 
ia) if, ander the same conditions, the 4 ml. are plated by distributing east 
or . 378 into eacn of three petri dishes, the sum of tne counts on “— plate divided - “ 


dy + would aive the average plate count per alass surface. 


2, Interpretation, The most commonly accepted standard is not more than 50 colonies - 
ner utens”! . 


5 Tne ‘rest commonly accepted basis for this is 50 organisms per 3 square inches 
swapded, or 6.25 organisms per square inch, 


, . gontact Plate Test 
a. Matertals Needed 
{1} Ster:ie disposable contact plates, often called "Rodac” plates, available 
feos Falcon Plastics, 1950 Williams Or., Oxnard, California 93030, and some other 
avoratory equipment suppliers. This plate differs from petri plates in shape. 
.; ‘Transfer pipettes, sterile, 10 m1, 
(3) Plate count agar, omit addition of milk. 


32 


RE irene 


Lin : i= > 


-$. Sranedure 


: “s: Carefully and aseptically introduce enough sterile azar (usually 16.7 mi.) 
.. tg the sterile plate so tne agar mani scus fs slightly “raised above’ the plata rim. Allow ; 
Hote soltatf. without moving. “ + : ee 


= 


$ - : ‘ Z ot ; : = : 
4 - #2 To test a surface, remove the lid, inv . plate and gently press the raised , 4 
agar surfac> onto test site. , refully lift thesplate after several seconds and replace 


< - tne Tid. : . ‘ 
& < | me 


< 


°3° Incubate, normdily for 48 hours at 32° C. or 35° 


. : . ‘ : ‘ ; : 
i c. imterpretation of Sesui's © ’ : 
“i. Number of colonies gives a direct count of the surface area tested for tife’ 7 24 
S shuare tncnes of the slate Sut facer mae : 
7 « ' . ‘ 
. ; . ~ «. 
(2, Divide count sy four and apply avaitaple standards “cr ccunt per square : 
Leia fh Ia \ ‘ . oa . “. 
: 5, Jtrer “saeing i$ aelieving’ racterioloaical tests are qvailapje ir whitch the actual ; { = 
> Ps . irae —~ "4 ; : a e " ¢ # : 
. scan, giass, etc. are Tacupate witnin the media allowing t~e Satter’ 2 to crow Bin situ. 
Phy 3 a:scussion of these tests. see the Journal of Enviconmenta: Hea th, Nov-Det 1963,, 
imtume 26, No. 3, po. 187-197. ; ; . 
: ee a . = . : 
6. ultraviotet xest for Residue! Soil Film i 
f a, This is “& vary simcie art accurate test requiring only a fluor ochrom: dye (any ; 
solubie color) ang an ultraviolet light (woods Lamr,. , ; eS a 
+ ‘ ra : ie. Oe ~ 7 < 
>. «ahen surfaces, wnetner gishes or steel re. exposed to a solution con- ' 
zaining cye, the flugrochrome, adsorbs .to any corous’ suprace, usually the soil, and . 
. tnen fluoresces under ultraviolet light. 2 te 
, -- wes Se . ow 
; c. Mix a-1:1000 solution of dye in water. Th e may be mixed directly into the ~N 
4. wasn tank of a disnwasfiing macnine to check its effidsency, or may be mixed in a container . 
» ane qhe smali items to pe tested dimped therein, or the solution may be used as 4 ‘spray * 
for surfaces of large items. . ; . 
“* : . 
ak a. er ceaure ae 
© | ys 
: “+ Uneatner dipped, sorayed, or washed, tne test items should be exposed to the ¢ 
gy@ Ssciutics for-3> seconds. ° : 
; 1 (2, Then vinse well in running cold or warm water for severa! minutes. ¢ 
acrine’s vinse cxcie wit) do tris automatically. 
: 3 Examine under ultraviolet Tight in dark or semi-dark room, 
a, intarpretation ° 
* . * : * 
(t. Large spots usually indicate poor wash nq. . 
(2, Small spots usualiy indicate poor rings og. ' 
a : ra t 
‘3° Diffuse fluorescence indicates carry-over of dye into rinse tank (wrich is . 
2 y*sceaparcy within tre machine), a long standing .utidup of grime or minerals cue to. 
sore wasries, or extremely inadequate wasning. “a * 
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(1) 2,f you have never ‘performed tfifextest it would ce wise to nave a dry run 
uSing 2 500tlessly claa&® item far a comparison. 7s 


+ 


vt bed dle wal ooh? 


: | 2) «Remember pbrous surfaces such as aluminum, crazed china, dull plastics, 
et& will pick up dye. wes " cae 
. F / Hs a ; + , 
coe ee (3) “This is tan-excel Tent test’ for’ all utensils but especially sieves, collanders, 
ee beaters, grinders, sitchers, etc. », — . 


ne fp aad 


‘ 


7. Safranin Oye Test , ; ; 
a. “ake a powder mixture of 85 percent by weignt taic (6.5.8., not face ponder) and 
ic percent Sy weight safranin and place jn a salt snaker. , . 


. a 2. Dust onto ary test surfaces from a ‘height of 2 incnes. 
7 : : é & . er 
Sc. iinse the surface with cold water until no red color fs rinsing off,* » 


qd. Urganic matter, mainly grease, will be stained a deer red due to the adsorption of 
: tre talc onto tne surface, but water spots will mot be affected. 

: a 2 
&. 3ait Test: .vet a disn in cool water and hola it so water can draif off for several 
seconds,’ Then scrinkle the surface with ordinary table salt. ‘The surface of a clean dish 

will de evenly and completely wet with salt adhering overall. Areas with no salt adhering 

i. are areas of “water break" due to a grease film which the water was not able to “wet”, 


3. Tests for Clean Glasses 


an) a. Fill a gia.z witn regular soda water. Any evidence of bubbles clinging to the — = 
: Sides or d0ttam indicates inadequate cleaning. A clean glass will show very Tittle or no 
‘ awodies adnering anywhere, Try it sometime. Pour the soda from a clean glass inte’a dirty _ 
4 _ glass and observe bubbles reappear from wnat had looked like uncharged water. 
bY Partially *11j a glass with water and observe the meniscus. If it is perfectly 4 
smooth ard even the sfass ts clean, 1f it is slightly wavy the glass 1s dirty. Pour the 
, water Ju. ard wate drops will cling to the dirty glass but not the clean one. 


c. “iSsue Test: Rub surface to be tested vigorously with white tissue, filter cloth, 
ar cheese clotn and note whether tne tissue remains spotlessiy ciean. 


: G. Rinseadi lity Tests (to see if al] detergent was rinsed off): 


(1; Add two drops isopropy? or methy! alcono} to surface and allow it to evaporate. 
7" ng waite cepasit forms, the rinsing was good. ~ 


.¢) wet tre surface to ve tested with i smal} amount of distilled water and drop 
to 1% one arop of pnenconthalein, A change t> any shade of red indicates alkalinity ania 
nence poor renoval of the detergent. 4 7 


Q 


e. Test: for Evaluation of Disnwashing Mac vines 
i ‘ : 
. i}, The following steps should be follawed to periodically determine the efficiency 
; of macnine operation: . | ° : 
: i ya 
(a) Determine that tne cishes are clean (see previous tests}, 
2} Determine, using a .alibrdted maximum-reqistering mercury thermometer, 
tne temperature of the water in the wich ind pover rinse of a nultiple tank machine by 


Pale: 
IZ. 
Ee 
HO 

ry 
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‘', . 


Tre temperature of the water !5 extremely significant ae effective sanitizing | 


1 aersgfn tn $ne water in ‘the respective tank(sj*. Either recalibrate te thermometer pror 
v ded on the machine or record the’ corrective aN ECE rene ys for tne trenmbmeter fn an meres 
oryata pl ace, 


a 
+ 


e* tna dishes. Wash water temperatures less tian tnose ribed wil result ja an 
ineffective sanitization of dishes even when the final rinse temperature {s properly 


‘ 


Taintained, sanitization results from the cumulative temperature effects of wash, ‘power * 
winse ré appt teadt @, and fina. rinse waters. or e 
(c)_ Remove from the inlet mani fold B th@rmone ter cr sensing bulb used to “4 


indicate the temerature of the final. rinse water, Check tne removed thermometer or sensing 
Arement against a calibrated Maximum registering mercury thermometer by immersing both in \ 
a,cohtainer (giass, gan or can),of not water. The calibration snoufd be conducted at i 
approx mate! y the use rande (180° F.}. Recalibrate tne machine therm: ster if possible OG 

record diffarantial correction. ; - 


‘CTE: The sensinc.bulbs in certain richinbe:’ Are of such construction or $0 jacheed that 2 yaw 
trey cdnnot feasioly be removed. There are tnree accurate alternatives which will permit ; 
tre setempination of tha final riftse water temperature fn such ANS SNES They a as. 


fet: a>} + 2am -. 


ie 


‘ 


f 
‘ iy The access plug located in- the final r: ‘nse ing which aie deter- : 
minarion of the f kaw pressure may-de’ removed afd &@ maximum registering thermometer inserted | ye 
cir tne pening by means of a compress ion type connector, Operate the final rinse and 
recalibrate tne machine or record thé differential correction. - is” a ; - 


._ # 

. . 2. ssing a modified version of a standard capillary tubé, diab. type 7 
thermometer, . suchas U.S. Gauge, Design 8090, rance 100? to 220° F., with a preformed, 
colled, tas: bulb, 3 foot system or’ capillary. avaliable “rom: U.S. Gauge, Division of 
Ametack Industries, Sellersvilie, Pa.) place the bult sarailel to the direction of the 
rinse jets anc.1/2 incn from the jets. Coerate the final rinse from 10 to 1S s¥conds), e 


reccre the temperature on Doth the caltorated- test thermometer. and hg final rinse thermo. 
a 


meter of tne machine. Retalfbrate the macnine thermometer, or recofd the differential \. 
Correction, A 5° temperature variation may oe expetted- between tne water temperatyre atr 
the water joration on the machine and the water at the rinse jet, even, on the design. 
anc construction of the indi viduat machine: < 
’ re e 
# 3. Attach the “teads" ‘sensitive elements) of an electronic pyrometer e 
to a¢sres anc allow tnem to comorete the disnwasntng cycle recording the temperatures. for 
aacn, if @ne dish surface temperature reaches 170° F:, tne fina™ rinse temperature is 
satisfactory. be ‘ 5 - . 2 
; i, > 
' id) Check that al} soray nozzles in tne wash, power rinse and Final rinse 
spray aeTs are open and unobstructed. 
.@} Determine that the flow pressure of the final rinse supply lines .20 —° _ 
D$1 (15-30 051 range is oermissible). ; 


~. 
~~ # 


.f} Operate tne macnine and determine the wash, mower rinse and Fina’ rinse 
tenperat.res. corrected), ard time periods. 


7 


. 


‘c) Tf tne above s-« ctecs are taken for the wash, power rinse and final Lf oe 
rinse cy ies, ind if temperatures and time veriods are beina observed, it can then be 
reasonag yf assuved trat adequate sanitization 3f disnes is being accompl ished, a oe cas 


‘2)) By alvow ing a Tax'mun-registering tnePnometer to pass through a machine, you 
wi l-recetve @ jodd "pall park” fiqure on which to base Judgments - ' Do not rely on its 
readieg as ertirely accurate since most of these thenrometers ' response time is too slow to 
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of Cockroaches 


Figure 1 - Common Species 
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a: " "|" MEDECAL ASPECTS OF FOOD HANDLING - : . 
OBJECTIVES’ oe ae oe ee 
-? "this workbogk (WB) contains task knowledges and procedures designed to help you 
achieve’the learning objectives of this block of ingtruction: The knowledge acquired 
from using this workbook will help you perform your dutidS as a veterinary specialist. 
‘ . * 2 — . _ _ e 7 pe - » _ 7 
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‘ Answer al] questions contained in this workbook using ‘AFM 163-8 and ST JABRINS 30- - 
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Questions . . “ : c 
"T. Define the following terms: 
; 2 oom ‘ = 
a. Food-borne.i]Iness - : ‘3 
: v Food poisoning - . : 
7 | . —— i 
a c. Food-berne intoxication - __ ; ae og 
d. Food-borne infection ~ 
: e. Contaminated food - 
f. Infective food - 
Se 
g. Incubation period - : 
, « 
y h. Ptomaine poisoning - 
% 
a a 


ies | 


as . = ae + roc! ~Er Yi eee ge = © ae ee at | Ss 7 Say we Fo ge Me a 
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7 i. Vulnerable food - 3 
a j. Food nandler - 3 
_2. List the foods which are most often associated with Staphylococcal food poisoning. 
“—- 
¢ 
3. The Staph organism is universally found. List the locations which would most 
likely be involved wi? -food handler handling food. 
| 
\. 
_ 
‘ 
&. Explain how Staphyloenterotoxicosis can be prevented. fe 
é } 
N 
5: List the symptoms of Staphyloenterotoxicosis. 
‘ { 
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6. List the locations where the organism Clostridium botulinum is commonly found. | = 


7. What is the major distinguishing characteristic of Clostridium botulinum in " ; a 
rclation to the causati organism of most other food-borne T}Inesses? - 4 


“a : ’ ' 
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8. List the types of foods which are more commonly associated with botulism outbreaks. 


9. Explain how botulism can be prevented. 
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Ne wes 


10. Explain where the organism Clostridium perfringens 43 normally found, “— 
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me 
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Il. List te food items which are/nost frequently involved in outbreaks of 
. Clostridium perfringens food-borne iliness. . ft 
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12. List the symptoms of Clostridium perfringens food-borne {liness. . ‘ 
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“ , 13. £xplain the necessary measures ‘to be taken to prevent outbreaks of Clostridium 
— perfringens “om illness from occurring. 
oy 14, Explain the difference between.a food-borne ‘infection and a food-borne 
PARR ARs 
15. List the circumstances necessary for an outbreak of Salmonellosis to occur. 
5 ( 
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16. List the symotoms of Salmonellosis. ; . 
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17. Name the foods Which are most frequently involved in cases of Salmonellosis. 
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18. List the more common sources of infectious hepatitis. 


19. Explain the reasons why cold foods should be maintained at 45°F or below and 
hot foods at 140°F or above. ‘ 


20. ‘Explain the reasons why food handlers are of primary concern in preventing 
food-borne illnesses. 
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21, Explain how the physical condition of food service facilities might sik © te 
to outbreaks of food-borne ilinesses. 
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. . 
Pes lain the responsibilities of the Base Commander regarding orevention . 
of food-borne ilinesses. : “; 


iad ode 


one Explain the responsibilities of the Food Service Officer reqarding orevention of 


food-borne illnesses. . 
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24. List the times when food handlers must receive medical examinations. 
2 ( 
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25, Explain the preparat.on and handling of AF Form $35, “Medical Certificate 


Food Handler." 
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. 26. List the areas of survet Tlance which the supervisor of a fodd, service facility 
should examine daily. ‘ 
yo 7 
a. ° > 
\ 
27. ‘Explain the proper procedures for defrosting frozen foods s 7 
« : g € 4 
28. Explain the correct method of handling ‘leftovers. . 4 ar 
i = - : € 
we a 
‘ _ : 
a 
"29. List the requirements for preparation and handling of sandwiches as explained ’ a a 
tn AFM 163-8. ; ' F 7 
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30. -Explain the necessary procedures for - handling vulnerable foods. ; J 
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31. List efanpies of particularly ee “foods and tell why they are e considered 


“panticular] y dangerous .“ ;  & 
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32. Explain the difference between a "yulnekable" food and-2 “particularly dangerous” 


food. ; 
w ; ‘ 
£ Aa Pe . 
o ; _ : . 7 
ie 
: 33. Explain the purpose of the following steps of the dishwashing procedure: : 
vA ~ a. Sorting | - 
: ' : 
a " - b. Waste removal and racking . Te 
i 7 
= ; c. Prewashing 
d. Washing 
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e. Power rinsing 
7 . 
oe 
f. Final rinsing 
& e 
cg = : ae ' : 
! 
E g. Drying - : 
= ? ib we 
“ge 
. $ 
y h.. Inspecting and unloading : Pe 
y ws 
. - 
i. Storing ‘"} 
4 : , 
34. List the procedural steps fn the “Hot Water Method" of dishwashing and the 
requirements of each step. ‘ 3 ' 
38, List ‘the steps to be followed in dishwashing when sufficient amounts of hot 
: water are not available and the requirements of each step. : 
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.a ‘Jefine the following terms as they are used {in regard to food and beverage - 
vending: ns a ‘ 


e ; . af 
ae. a. Vending machine 
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38. What types of foods. are prohibited’ from sale in vending er unless they 
are acidified to a pH of 5.0 or sort 


“ . 17 *f 
: = a 
39. List the time requirements relative to the following foods when they are-sold Se 
in vending macttines : : a ; : oe 
a ‘ . ar ; ? 7 * a ibe 
; a. Ice cream ae i : . = 
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; “7! b. Dairy productg. 7 . 
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c. Sandwiches ‘ ‘ 7 
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: 40. Explain the tenfperature requirements of vend {fg machines (placement of 
thermometers, cut aff devices, accuracy of thermometers). 
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41. . List the components of a sandwich meal. , ._ 
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— 62. List the storage requirements of foil pack meals. - — 
ie ° ~ e ; . . ’ 
e z ' 
ce € ‘ 7 2 
a 43. what should be your main concern when inspecting a food service’ facility? 
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44, What requirements must be met in order for the outside area of a food service 
: facility to be rated satisfactory during an inspection? ey 
} a" “ . : : 
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‘ - * ss ? ; ‘ 
45. What is the purpose of doing finger plate cultures {n-a dining facility?’ 
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. 46. What {s the purpose of the swab test? ‘ ae 
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" 47, Explain why cotkroaches need to be’controlled in a food’ service facility. : 
f é - « . ' + e. 
' Ps a 
48. Why is there so much concern about flies being present in a food serv'ce Re eee 
facility? ; se ' a 
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49. Explain what is meant by “physical measures” for controlling insects ‘and ; ; 
rodents. oe : a 
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PURPOSE OF STUDY GUIDES, WORKBOOKS, PROGRAMMED TEXTS AND. HANDOUTS 


Study Guides, Workbooks, Programmed Texts and Handouts are training 
pun! leattons authorized by Air Training Command (ATC) for- student use in 
courses. ; 4 


The STUDY GUIDE (SG) presents the. information you need to complete . 
the unit of instruction, oF makes assignments for you to read in other 
publications which contain the required information. . 


The WORKBOOK (WB) contains work procedures designed to help you 


- achieve the Jeaming objectives of the unit of instruction, - Knowledge 


acquired from using the study guide wil] help you perform the missions 
or Peel Mga Solve the problems, or answer questions presented in the 
wo! - 


The STUDY GUIDE, AND WORKBOOK (SW) contains both SG and WB material 
‘inder one cover. The two training publications are combined when the WB 
is not desfgned for you to write in, or when both SG and WB are issued 
for you to keep. 


The PROGRAMMED TEXT (PT) presents information in planned steps with 
provisions for you to actively respond to each step. You are given ° 


immediate knowledge of the correctness of each response. PTs may e{ther 


replace or augment SGs and WBs. 
% 


The HANDOUT (HO) contains Supplementary training materials in the 
form of flow charts, block diagrams, printouts, case problems, tables, 
forms, charts, and simflar matertals. “ 

Training publications are designed for ATC course: use only. They 
are updated as necessary for training purposes, but are NOT to be used 
on the job as. authoritative references in preference to Technical Orders 
or other official publications. a : 
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‘ OBJECTIVES — ou : ; : 


Information provided will assist in preparing you to: - 


z 


e 


7. Perform appropriate bacteriological, chemical, or physical examinations on selected 
food items to determine acceptability and ‘contract compliance. : 

2s Darform approoriate laboratory tests of food service equipment, utensils, and: 
personne! to detefmine the adequacy of sanitation and hygiene. 


e INTRODUCTION. ~ “ 
Ze 
The variety o“ analyses performed in a laboratory can be very useful tools to 
supplement other*techniques used in the food inspection program, The laboratory may - 
_ be used to identify harmful contaminants in foods, analyze a food product qualitatively 
and quantitatively, determine the extent of certain biochemical reactions, and identify - 
causative agents of disease. > 


Likewise, a thorough knowledge in laboratory techniques and procedures wit] broaden 
your capabilities in fulfilling the responsibilities pertaining to the medical aspects ‘ 
of the *god service sanitation program. ; : 


To assist in your use af the text, it has oéen divided into the following sections: — 
4, References 
8, Categories of Laboratories 


collection and Submission of Laboratory Samples 


Ca: 
» 


at, 


co. Laboratory Forms 
-£€, Laboratury Examinations of Dairy Products and of Food Contact Surfaces 
F,. Laboratory Examinations of Féods Other than Dairy Products 
SECTION A - REFERENCES . 


The following list includes only the basic references which are needed in performing 
and/or interpreting the various laboratory procedures which will be discussed or in 
understanding certain administrative practices/requirements relating to them. 

* 7 AFR 163-2, Veterinary Food Inspection 

* AFM 163-8, Food Service Sanitation - 

* AFR 163-9, Veterinary Laboratory Service 

AFR 163-11, Vetarinary Service, United States Air Force 

° Standard Methods for the Examination of Dairy Products, American Public Health 
Association . z 

d#Ficial Methods of Analysis of the Association of Official Agricultural Chemists 


Ke 


Q 


se This supersedes SG 3A8890830-V-1, June 1973 


*) , , S 
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identification and evaluation, Gover 


SECTION : = CATEGORIES OF LABORATORIES ‘ 


1, Oefense Subsistence Testing Laboratory (DSTL) and Army Medical Laboratories. 
Laboratories authorized to test subsistence for Government procurement are the DSTL,  . 
1819 West Pershing Road, Chicago IL, theftve-Army Madical Laboratories, and approved 
commercial laboratories, The OSTL perférms verification studies to determine the 
adequacy of contractor testing facilfties and develops criteria for evaluating the 
reliability of all laboratories in the contractor testing program, including the Army 
Medical Laboratories. This laboratofy also administers a contro! program for the 
sanitary evaluation of military subsistence, packaging materials, and marking components, 
and finally determines condition/fitness and potential storage life of food stocks. 
ee the DSTL are five Army Medical Laboratories, each including a Veterinary 
Vv $ on, f we 


a. Responsibilities of the Vaterinary Division of the Army Medical Laboratories. 
The Veterinary Divisions are respo\sible for providing laboratory services necessary 
for support of a complete food insp@ction program and for the contro! of diseases 
transmissible from animals to man. . 


b. Types of Testing. Laboratory testing of food is usually of four types: special, 
t acceptance, and verification. 


(1). Specfal Testing. This\ testing can be authorized by KQ OPSC or by any of 
the regional headquarters, Such tests may be requested whenever original test results 
are questionaole or when special redyi nts exist which were not anticipated when a 
contract was written. The determinat f “fitness for issue“ of food items in 
warehouses is also categorized as specia¥ testing. , 


meer . 


a. 
(2) Identification and Evaluation Testing. OPSC requests that nonpertshable 


“food items of high dollar value be checked at destination for identity. Examples of such 


items are bakery mixes, cake mixes, cocoa, mayonnaise, salad dressing, fice cream mixes, sili 
egg noodies, and canned soups. Analyses of the components reveal whether the items , 


delivered comply with specifications of the Government contract. Samples of stocks in. 


DPSC storage may be submitted to the laboratory for determination of thetr remaining 
storage life (evaluation) or for fitness for fssue (special testing) if the food {s 


questioned by the inspector. 


(3) Government Acceptance Testing. Tests in this category are done to determine 
acceptability. Samples are drawn from lots according to the sampling plan for the 
contract. Oairy products and new food items are tested for acceptance in Government 
laboratories. Results are reported as “Acceptable with respect to Government Laboratory 
test requirements” whenever results are satisfactory and the inspector does not need to 
do Jot averaging. hen sample or lot averages must de reported, the laboratory will 
merely report the resuits of the tests requested. 


(4) Verification Testing. Such testing is performed by a Government laboratory 
to determine the reliability of a contractor's test results or on the verification of a 
contractor's certificate of conformance. Samples for verification are usually selected 
only from tots of end items or of components on which verification inspections are being 
conducted, . 


f 


bes 3 
2, USAF Environmental Health Laboratories (EMis}. USAF Environmental Health Laboratories 
are located at Kelly AFB, Texas and at McClellan AFB, California. They provide consulta~- a's 
tion, professional service, and laboratory support. The EHL at Kelly has veterinary , 
officers assianed and is available for consywttation on toxicological aspects of a wide 
variety of materials. 
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3. State of City Laboratories. ° Certain laboratory procedures involving extremely : 
perishable items such as milk may be performed through arrangements with state or city 

health departments. Unless specifically stated in the Contract, reports from these. - 
laboratéries will net be considered official and may not be used as a basis for. 

fastituting price adjustment or action for contract termination. Find‘ of state - 

or city laboratories can be used for guidance in maintaining survetliange over ¢ product, 

but they should be used only when difficulties are experienced fn shi ing products to 

an official laboratory. State or city laboratories are also used on Same occas{ons for 

the dfagnesis of rabies or other animal diseases which are communicable to man. a 
4, - Base Hospital Laboratories. Some base hospital laboratories have facilities for ~ 
serforming bacterfological and ‘butterfat determinations on dairy products and bacterto~ 
-Yagical analyses of foods. As is the case with the findings of state or city laboratories, 
however, the findings of base hospital laborateries,may not be used for determining price 
adjustments or for initiating action for contract termination. a 


-§. Base Veterinary Laboratories. Responsibilities of the base food inspection laboratory . ~ 


may be limited to finger plates, swab tests, coliform counts, standard plate counts, and 
chemical tests of milk. Again, findings on milk and nongovernment owned foods may not .- 7 
be considered as official for the purposes of instituting price adjustments or contract 
terminations. . : 

e : ? 


SECTION C ~ COLLECTION AND SUBMISSION OF LABORATORY: SAMPLES ; . a 
. a 


we Sample Collection. Samples of food items submitted for laboratory analyses are. 


ouped in three categories: F 


° Those submitted to determine compliance with specification requirements. 
° Those submitted for analyses only for certain specific requirements. ” 
° Those submitted for other purposes Such as for soundness, estimated storage life, 


extent of deterioration, fitness for human consumption, detection or identification of 
‘foreign material and pathogenic microorganisms. 


a 
eA § 


~ 


2, Principles of Sampje Collection. Some general principles to keep in mind in sample 
collection are ~ proper labeling for identification, selecting 4 representative sample, 
using ‘a sterile durable container, providing for adequate refrigeration (when this 1s 
necessary), providing for the proper protection of the sample with adequate packaging, 


and observing postal regulations. 


3. General Instructions for Submitting Food Samples to Laboratories. Table | provides 
general instructions for submitting food samples to a laboratory. 


SECTION D - LABORATORY FORMS 


1. Department of Defense (00) Form 1222, “Request for and Results of Test,” is used for 
most laboratory analyses of foods. Cirections for completing the form are given in the 
Subsistence Inspection Manual. 00 Form 1222 is used for laboratory examinations of items 
supptied on OPSC contracts. Each set ef forms consists of an original and six copies. 
The original and four copfes are sent to the laboratory; one copy is sent to HQ’ DPSC, 
ATTN: OPSC-STOP, 2800 So. 20th St., Philadelphia, PA; and one copy is retained in the 
inspector’s files. A statement for analysis for al} specification requirements is not 
always adequate because there may be certain requirements in a particular contract which 
exceed those listed in the references specification. Always review the contract and list 
all of the required examinations. : 


2. when local laboratories. (stata, city, Base Hospital, or Veterinary Office) are used, 
results may be recorded on a varf&ty of forms. In all cases, it is imperative that all 
rs \ ¢ 
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necessary data be recorded so that rechecks at a later date will 


{" 


laboratories do not usually have a file of specifications, 


‘only and not for “specification requirements." 


SECTION E - LABORATORY:PROCEDURES. * 
. § a 


This section includes a discussion of 
pretation of results ‘of the more commonly 
dairy Products, and some of the more c 


other foods, and food contact surfaces, 


1. The Phosphatase Test for Pasteurtzation of Milk. Cream. 
performed to determine adequacy of pasteurization, 


4 
. 


as Equipment and Reagents: 


. ° Dropper, medicine, 12. 


° Rack, test tube, laboratory, metal, 14 tube, La 


° Tablets, set, milk pasteurization. 


° N-Buty? alcohol, analytical reagent, 1/4 1b, 
° Alcohol, USP, 1 gal. 


* Test tube, 13 by 1000 mm, SIRES es CER OTS ° 


e 


be clear. Since local - 


requests shall be for results 


the procedures to be followed and the inter- 
conducted physical and chemical analyses of 
ommon microbiological analyses of dairy products, 


and Ice Cream, This test fs 


i 


+ 


* Water bath (41° to 44°°C,) deep,enough to immerse glass-stoppered tubes. 
: c f . 


b. Procedures: 


: < : : , e 
(1) Ofssolve 1 phos-phax tablet in & ml of distilled water. 


(2) Dissolve 1 indo-phag tablet in § ml of absolute ethyl or methyl alcohol, 


(4) Allow to stand 10 minutes.. The reason for this is 
may contain free phenol which could give a false positive reading, 


; (3) Add four dro 
phax solution, and mix, 


ps of indo-phax solution to the test tube containing the phos ~ 


that phos-phax tablets | 


My (5) Put 3ml of N-kuty? alcohol into the phos-phax solution and invert the tube 
1S times, waiting each time Until the alcohal into the phos-phax solution and invert the 


tube 15 times, waiting each time until the alcohol has risen to the top. 


{6) Using a medicine dropper, decant the top layer, 
discard, Be careful to insure that all blue color ig removed 


least three times until no color appears. 


e 


which may be blue, and 


Repeat steps 5 and 6 at” 


(7) Dilute the remainder of the phos-phax solution to 50 ml with distilled 


water, - 


(8) To 5 mi 
Shake briefly. 


(9) Incubate the tubes in a water bath at 41° to 44°C, for 10 minutes. 


of the phos-phax solution, add 0.5 mF oof thoroughly mixed sample. 
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(10) After removing the tubes from the water bath, add six drops of indo-phax 


(80C) sciution, and shake, ; F : ee 3 
> . {1} Allow the tubes to stand at room temperature for 5 minutes. ; : 5 
ae {12) Add 2 mi ay te each tube and extract the color by inverting the tube fs 
: 12 to 15 times; allow the alcohol to rise to the top after each inversion. : al 


s (13) Compare the color with the color standards. Tests which yield two or 7 
more units of color are classified as underpasteurt zed, y # 


(14) All equipment must be washed and rinsed before it is used. Avoid using 
phenolic resin bottle closures. 


~~ {75) Both reagents will decompose with age and must be prepared daily and stored 
in a refrigerator. Note the expiration dates on tablet hottla@s. Oiscard outdated and 
discolored tablets. 

(16) Distilled water should be prepared without using rubber tubing. 

(17) An emulsion not separable by centrifugation may form during step 12. ° 
Usually, when the tubes are allowed to stand for about 10 minutes, a layer of fluid will 
appear above the emulsion. Read this layer. Repeat the test when an insufficient amount 
of fluid appears. The tubes must be completely inverted in order to extract all of the ‘ 
color; they should not be shaken at this stage. : 

(18} To provide adequate controls, tests will also be made on each of the follow~ 
ing - a boiled’milk sample, a raw milk sample, a mixed sample of 0.2 to 0.3 percent raw “a 
in boiled milk, and a blank composed of 3 drops BQC plus 5 ml] phos-phax solution. These 
controls should give the following results - boiled (less (less than two units of color), i 
raw (dark blue), mixed (3 to 5 units). . : 
- 2, Babcock Test for Fat in khole Milk: 

a. Equipment and Reagents: 
° Bottle, butter fat determination, milk test, Babcock. 
: Surette, automatic, 17.5 mi. 
° Bottle and pipette, acid, 2 liter. 
° Sulphuric acid, technical, 
-> Centrifuge, laboratory size, 110-volt, AC-0C. 
. Water bath deep enough to cover fat column. 
° Dividers (nonstandard, purchased locally). 
-- ° Pipette, butter fat determination, milk. 
: De Procedures: 
| (1) Mix the sample thoroughly by pouring it back and forth several times because 
7 e@ sample bottle and a mixing giass of suitable size, and adjust the temperature between 
6° and 21° C. 


of the bottle neck. 


(2) Inmediately after mixing the sample, put 17.5 ml. of the sample ints a milk-— 


ieting bottle by means of a 17.6 ml pipette (about 0.1 m] will cling to the inside 
surface Of the pipette). To remove the drop remaining in the i cli tip, blow through 
the pipette after free flow has stopped. 


(3) Add 17.5 mt of sulphuric acid (temperature 15° to 20° C.), holding the 
bottle at an angle and rotating {t to wash down any milk that fs clinging to the inside 
The acid must be acded slowly in three portions and the Babcock 
bottle. should be shaken after each addition. - 


(4) Shake the bottle in an arc and at fairly rapid speed until? its contents 


Ate unfformly sa Then shake it vigorousty for about 30 seconds. 


(5) bantrt tage the bottles for 10 minutes at 17D" RPHs, 


(&) ‘Add enough hot water (above 60° C.) to raise the level of the contents of 
the bottle to the base of the bottle neck. 
Me “Centrifuge the bottles for 2 minutes at 1100 RPMS. 
. ” (g } Add enough water {above 60° C.) float the fat column well up into the 
neck of the bottle. 


(9) Centrifuge the bottles for 1 minute at 1100 RPMs, 


110) Place the bottle in a water ‘bath at 54° to 60° C, (be sure that. the water 
is above “ne top of the fat column) and leave them for § minutes. 
: (11) Remove a bottle from the water bath] Holding it in a perfectly vertical 
position, set. the spread of a pair of dividers so that one point coincides with the 
extreme Tower part of the lower meniscus and the cther part coincides with the upper 
line of the top meniscus. To insure utmost accuracy, set the calipers on the blank 
stde of the bottle neck, Set one point of the calipers at the zero mark on the bottle, 
and read directly the percentage of fat from the scale on the neck of the bottle 
coinciding with the upper point of the dividers. 


- (32) If very warm acid (above 21° C) which has been in a warm room is used, add 
-a,small amount at.a tim@ to the sample; after each addition, shakecthe sample thoroughly 
untiT the desired coffee colur is prodeces. Preferably, the acid should be cooled in a 

refrinerator. . 


, (13) Tf the migk is warm, fad acid in the manner described above. ; 

(14) Both of the above conditions require Tess acid than a condition in which 
the milk and acid are between 16° and 21° C. A full amount of warm acid may cause 
charring and floating @¥ curd particles in the fat column. 


oa (15) Discard all analyses in which curd or charred material is in the fat colum, 
or never the reading is indistinct. 


Des Roese-Gottlieb Method (Mojonnier Flask) for the Determination of Fat in Frozen 


gn ZOSSErTS : 


ae’ curioment and Reagents: : ‘ XK 


¢ . -° Hot plate, electric, 2-burner, 110 voit. AC-OC. 


° Flask, fat extraction, Mojonnier, 
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° Mojonnier flask rack (nonstandard, procured locally). 


° Hanger, fat extraction, flask. 


° Balance accessories. 


° Desiccator, with cover, 200 mm. 
© Plate desiccator, without feet, 190 mm. 
> Wate th and tripod, inoculating. 
° Oven, laboratory, devin medium, 110-220 volt, AC-OC. 
° Gauze, absorbent, 36 in. by 100 yds. 
= Pipette, serological, 10 ml.’ 
° Flask, Erlenmeyer, 325 mi. 
© Beads, glass, laboratory, 7 1b. 7 . 2 
> Cylinder, laboratory, graduated, 25 m}. | 
° Stopper, bottle, rubber, solid, No. |. , : 
> Distilled water. , 
© Ammonium hydroxide, ACS, 1 1b. 
: © Alcohol, ethyl, |} gal. 
7 ° Ethar, absolute, ACS, 1 Ib. 
© Petroleum ether, ACS, 1 1b. 
° Calcium chloride, anythydrous, ACS, 1 1b. 


Preparation of Sample and Procedures: 


Lo” 
. 


(1) Place sample in a stoppered glass container, malt at room temperature, and 
mix by inverting it at least 10 times or by pouring it from one clean container to 
another several times. ’ 


(2) Weigh Mojonnier flask to the nearest 0.0001 Gm. 


(3) Measure 5 m1 of sampié with 10 mi pipette. Remove excess sample from 
outside of the pipette with gauze. \ Transfer the measured sample to the Mojonnier flask 
by placing the pipette halfway to the bottom of the flask before delivery and b° owing 
through the pipette to remove the drop from the delivery end. Reweigh the Mojonnier 
flask and sample, The difference between the first and second weighing is the weight of - 


the sample. 
(4) Add 5 mi of distilled water to the Mojonnier flask. 
(5) Add 2 m1 of ammonium hydroxide to the Mojonnier flask and mix throughly. 


e : | 1M ee 


(6) Add 10 ml of ethy! alcoho? to the Mojonnier flask and mix thoroughly by 
shaking 30-60 seconds. : 


(7) Add 25 mt of ethyl ether. Tilt the flask several times to allow the dscape 
of gases which have formed. Stopper the flask with No. } Stoppers, invert it lengthyise, 
and shake it vigorously for 1 minute. sat go 

(8) Add 25 ml of petroleum ether. Stopper the flask, invert it lengthwise, 
and shake it vigorously for 1 minute. ; 


(9) Allow the Mojonnier flask to stand for 20 minutes with the stopper removed, 


(10) While the Tiquids are Separating, weigh as125 ml Erlenmeyer flask containing 
three glass beads. The ‘flask must already have been dried in an oven and cooied in a ; 
desiccator. Record this weight. 


(11) At the end of 20 minutes, decant the clear ether layer that has formed in - 
the Mojonnier flask into‘ the Frienmeyer flask. 00 NOT ALLOW ANY OF THE CLOUDY LIQUID 
TO PASS OVER. Wash the lfp and stopper of the Mojonnier flask with equal parts of the 
two solvents; add the washing to the Erlenmeyer flask, 8 

(12) Place the Erlenmeyer flask with the ether extract on the water bath and 
slowly evaporate the solvents. 7 


_ (13) Repeat steps 7 through 9, using 15 m) of each solvent. Decant the ether 
layer into the Erlenmeyer flask and evavorate the solvents as before. 


(34) Again repeat steps 7 through 9, using 15 ml of each solvent. At the end 
of 20 minutes, add enough distilled water to raise the level of the cloudy liquid into 
the constriction of the Mojonnier flask so that all the ether layer will pass over. Oo 
not allow any of the cloudy liquid to pass over. Decant the ether layer into the 
Erlenmeyer flask and evaporate it. ~ 


; (15) When all the ether has evaporated, dry the Erlenmeyer flask in an oven at 
100° C for at least 3 hours (to a constant weight). 


{16) At the end of this period, remove the flask from the oven, cocl it in the 
desiccator, and reweight it. Calculate and record this weight. 


(17) When milk is analyzed by the Roese-Gottlieb method, follow the procedure 
that is used for frozen desserts, with the following exceptions: 


° Use alQml sample. 
° Do not add water. 
° Use 1.25 ml ammonium hydroxide (2 ml ff the sample is sour), 


(18) Insoluble particles in frozen desserts may be broken up by using a malted 
milk mixer, Mix fruit ice cream for 2 to 5 minutes and nut ice creams for 7 minutes, 


(19) If a mixture coagulates after adding both ether solvents, add more alcoho] 
unti] the emulsion fs broken, Oo not allow the cloudy layer in the bulb of the Mojonnier 
tube to rise above the constriction, When the emulsfon {fs not broken by the addition of 
alcohol, another analysis should be made. 
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a, Equipment: 
® Quavenne Tactometer. = 
> Graduate, 250 mi. 


° Thermometer (Fahrenheit). 


b. Procedures: 
Tease to 60° F. as is consistent, with reasonable ‘speed 

le that is below,50° F. Mix sample gently to prevent 
it from one vessel to another several times. 


(1) Bring the milk as c 
of testing. Never test any samp 
ehe incorporation of air by pouring 


“f 
(2) Pour enough milk into the graduate so (with the jactometer floating) it 


almost overflows. 


(3) Center the lactometer in the milk so the lactometer fidats freely. Let ‘t 


assumefa constant level. 
e and simultaneously read the lactometer scale at 


&) Read the milk temperatur 
ith the surface of the milk. 


the point Where ft comes in contact w 


(§} Record the lactometer reading and the milk temperature and, when necessary, 
correct the reading to §0° F. See Table 2. é 
If the table does not show readings 


z 


(6) See Tabie 3 for total solids value. 
that have been taken, total solids may be calculated as follows: . 


Total Solids = Corrected Lactometer Reading + (1.2 x Percent Fat) 
. ercent a t . € 


Sxampte: Lactometer reading = 32.5 at 55° F. 
Butter Fat = 4.0% 
ee lactometer reading = 32.5 - 0.5 * 32,0 
1.2 x 4.0 = 4.8 
8.0 + 4.8 2 12.8% total solids. 


‘(T) Solids-not-fat can be determined by subtracting the percent fat from the 


total solids, p 


- 


Example: Fat 5 3.5% 
Total solids = 12.96% 
Solids-not-fat * 12.56 ~ 3.5 = 9.06% 


ity of milk is submitted to float the standard 


(8) If an insuf@cient quant 
ter (Kimble Glass Company, Toledo, Ohio) and 


lactometer, use a 6" Quevenne Lactome 
separate thermometer. 


(9) Low total solids in milk with normal fat content indicates that the milk 
has been watered. Normal solids (not fat value) with a low fat content indicates : 


skimming. 
: 9 5 
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5. Determination of Total Solids and So} ids-Not-Fat of Frozen Desserts and Cream: 


, ; _ , } ; 
a. Equipment and Reagents: a 

° Hot plate, electric, 2-burner, 110 volt, AC-OC,- 

° Dish, moisture determination. | 

> pipette, serological, 10 ml. 

° Water bath and tripod, inoculation. 

° Desiccator with cover, 200 mm. 

° Plate desiccator, without ‘feet, 190 mm. 

° Balance, analytical, keyboard. \ 

° Balance accessories, | 

5 Oven, laboratory, drying, medium, 110-200 volt, A -0C. 

° Distilled water. 

° Calcium chloride, anhydrous, ACS, 1 1b. 


b. Procedures: 


1) For determination of fat, use the procedure outlined under the Roese-Gottl feb 
" method.- : an 


(2) Ory an aluminum dish in an oven at 100° C. for at least 3 hours. Coot the 
dish in a desiccator and weigh it to 0.0001 Gm. 


(3) Pipette 1 to 2 Gm of the prepared sample into the dish, Use 2 to 3 Gm for 
cream, ; 
(4) Reweigh quickly to avoid Tosing mofsture. Record the exact weight. 


; (5) Add I mt of distilled water to the dish and mix thoroughly. It {s not 
a to measure or wefgh this water. 


(6) Place the dish ina water bath for 30 minutes. Tip the dish back and forth 
occasionally. This is essential ta keep a film from forming over the. top; this would 
inhibit drying. 


(7) When the sample is almost dry, place the dish ina crying oven at 100° C. for 
2 1fe hours. or until a constant weight is reached. 


(8) Remove the dish and its contents from the oven and cool them in a desiccator, | 


(9} When the dish and contents are cool, weigh them quickly to keep moisture 
from being absorbed; record Ents weight. 


a 


(10) Catcutate the total solids percentage as foltows: 


Nt. a dish and sample 23.9332 rs 
we. dish 2}. 3 


Wt. of sample a Gm 
Wt. of dish and samie ORY Ree Gn 
We. of dish 59 Gm 
Wt. of total solfds ‘ 


aa Wt. of total solids x 100 
Se ~ oF sample 


0.5854 «| . 
pes 5a ( 


= % af total solids 


= 0.2615 = 26,15% 


> ALT 


= “(11) Asa “thatk. place the sample in the oven for, snceher 30 minutes. Coo! as 


: before, and reweigh. Compare with results in step.9. . 


> 


(12) calculate the solids-not-fat by subtracting the percentage of Fat from 
the percentage of total solids. 


: Example: 26.16% - total solfds ; 
12.16% = fat 
- solids-not-fat 


& e 


6. Homogenization Test: 
a. Equipment and Reagents: 


> Cylinder, laboratory, graduated, 100 m1, 


i "  ° Water-soluble dye. 


° Other equipment needed for this procedure is the same as that needed for the 


Babcock test for butterfat in milk. 


e 
b. Srocedures: ; : ; 4 , 
. (1) Rapid Method: 
° Thoroughly mix the samples and immediately pour 100 mi into a graduated 
cylinder. . : ry % 
ca 
° Place the sample in a refrigerator at 35° F., and allow it to stand for 


& hours. 


* Read the yolume “of the cream layer. A ei of 2mi or less indicates 


a ‘satisfactory product. 


° Adding a water-soluble dye to the sanpie. before step 2 may facilitate 
. reading the cream Vine, > 


(2) Babcock Test Method: 


~~ 


, 2 Allow the sample to stand for 48 hours. « Remove 100 mi ’ fran the top of 


a quart with a 17,6 ml pipette. 2 


VW 


a 


. ° Thoroughly mix the.100 ml remove from the top of the sample and determine its 
~ butterfat content. ‘ ee 


Od . 


- Thoroughly mix the remainder. of the sample and detérmine its butterfat content. | 


. ° The fat percentage of the top portion shal! not differ by more than 10 percent 
3 from.the fat percentage of the remainder of the sample. ., oe 


7. Standard Plate Count for Bacteria in Dairy Prodycts: 


a. Equipment and Reagents: 4 


. 


~ 


« of ° Pipettes, 1.1 mi. : | as 
° Pipettes, 11 mi. ; 
z° os +? Bottle, dilution, rabber-stoppered, 180 ml, - tu, : oe 


9 


‘Petric dishes, ; . 


~ 
~ he 
Q 


y * . . Z ; : ie 
Bimsen burner. © v . _ eq & ee © Be "s 
° Incubator, — - oe - « tee 
° Water bath of. sufficient size to cool agar. | 


: | , 2° Stertle buffered dist] ed water or sterile nontoxic tap water, 2 3 oe <a 


- 
2 


Tryptone glucose extract agar. 


os . ' © Sterdlizer, horizontal autoclave. “2. 8 a — 


2 


~ © Quebec colony counter. 


° Oven, drying, : - 


° Hand talley. 
me °-Flask, Erleynmeyer. 
‘bl Procedures: _s ; | 
(1) Samples. Samples should be plated within 20 minutes after they reach the 
‘Yaboratory. Jf this fs impractical, refrio- ate the fluid samples at 0° to 4° and place 


frozen desserts into a freezing unit. If i.« interval between procuring the sample and 
"examining it exceeds 4 hours, record this on the report of analysis at the time of 


examination. ; . . 
{?) Sterilization of Agar. Sterilize the r at 1217 C. and 18 pounds pressure —_ 
for 2G minutes. Since ster{lization will {increase the hydrogen fon concentration and: ' : 


cause a decrease in pH, the pM should be determined on a part of the steril{zed agar to 
insure that the reaction range is within acceptable Timits-~6.6 to 7.0. After the agar 
has been sterilized, heat it only enough to melt {t for pouring, Avoid resterilization 
since this tends to form precipitates. ~ Me 


(3) Sterilization of Equipment. Sterilize pipettes, Petri dishes, and bottles 
in @ hot air sterilizer at not less than 160° C. for not less than 1 hour. . 


12 ; 4 


‘149 


*. -9¢ & the sample will not malt at room temperatére during this period, place it*ina 
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S “s soe sel : 
; : oo 
14) Preparation of Sasiple. Fluid dairy products should be-sampled directly 


from the $r original containers. Wipe the lip of the container with alcoho! or expose 
itto a flame, For fr dairy products, open the container aseptically, and transfer 


‘a repyesentative portion (about 100 ml ) toa gtariie widemouth bottle. Raplace the 


stopper and allow the sampid fo meit’at room temperature for not more than § minutes, 
40° C. water bath (only until] melted). 
| (5} #Plating Procedures: 
°-keep sample refrigerated (0° to 4° C.) unttt time of plating. 
° Melt agar in water bath or sterilizer at a temperature’ of 43° to 45° C, 


2 


Wipe the table top with 5 percent creoso! solution. 


o 


Arrange Petri dishes (as in figure 1) and mark them as fol jaws: 
°° Control on dilution hattle nusiber 1 and agar. oe -— 
°° Control on dilution bottle number 2 and agar. | | 
. ae controd on ditption pottle number 3 and ? ef (hen difficulty 1s. 
encountered with contamination, separate agar and water con rots should be set up to 
determine the cause of contamination.)°. 
23 2° Dilution 1/100. _ oy 

88 pftution 1/7,000, | | 

°° Dilution 1/10,000. . 
© Have dilution bottles filled sq that the lead after sterilization is 


nan 


“about. 1 ml ‘above the 99 ml mark, Label’ the first dilution bottle number 1, the 


second dilution bottle number 2, and the third dilution bottle number 3. Using a. ; 
separate sterile 1 ml pipette for each dtiution blank, remove enough buffered distilled 
water to bring the level down to the 99 ml- mark and place this portion in the control! 
Petri dish. Replace the Stopper immediately after the contro! portion has been removed. 


° Shake the container (and all dilutions prepared thereafter) 25 times 
within 7 seconds using a one foot up-and-down motion. 


° Transfer 1] ml of the sample to dilution bottle number 1 with a sterile 
YI ml} pipette; or for cream and frozen desserts, weigh 11 Gm af the prepared sample 


‘into dilution bottle number 1, using a’ prescription balance and a sterile Ji mi ; tpette. 


Replace the stopper and shake the dilution bottle. Discard the used pipette. 


| ° Using a sterile 17 ml pipette, transfer 11 ml of the ‘diluted sample 
_ from dilution bottle number } into dilution bottle number 2, Discard the used pipette, 
stopper and shake dilution bottle, . 


° Using a sterfle 11omi pipette, transfer 11 mi of the diluted sample | 
from dilution bottle number 2 to dilution bottle number 3. Discard the used pipette, 
‘ stopper and shake‘the dilution bottle. . , 


° Using a sterile 1.1 mt pipette, transfer 1 ml from dilution bottle number 
2 to a sterile Petri dish, marked with sample number, date, and 1/100.- Discard the used 
pipette. . 
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. using a sterile Ti -mi stoette, transfer 0.1 mt from dilution bottle 
number 3 to another Petri dish, marked with sample number, date and 1/7, 000. 


° Transfer the remaining ] mi in thé pipette to the third Petri dish, 
marked with sample number, date, and 1/1,000. Discard the used pipette. - 


f 
° Add about 10 to 12 ml of liquified agar (44° to 46° C.) to Sach plate. 

Pour dilution control number 1, then the three Milk dilution plates, and lastly the 
dilution contrals number. 2 and "number 3. This procedure will give a check on agar. 
steriljty before and after pouring the milk dilution plates, Before pouring each plate, 
steriltze the Tip of the agar flask by exposing it toa flame. , 

‘ ° Allow the agar in the Petri dishes to solidify, ‘vert them, and place 
them in an incubator at 32° to 35° C. for 48+ 3 hours. 


; (6) Counting Procedures. Selec# plates containing between 30 and 300 colonies 
and count all colonies, fneluding these of pinpoint size. Multiply the number found by 
the ditution factor, Report as standard plate count per ml or standard ‘plate count per 
“Gr {cream and frozen desserts). Special rules of the US Public Health Service Grade A 


Pasteurtzed Milk Srdinance for reporting bacterfa counts are: 


° when the higher plate count is more than twice the lower,-record the 
Tower; and 
ae 
° when the higher plate count js not more than twice the lower, apply the 
“standard methods rules" for counting. These may be summarized as follows: If one 
plate cannot be counted because a spreader covers more than half of it, the result 
is to be reported as unsatisfactory unless the count of the other plate is within the 
allowable limits for the type of product. Report bacterial plate counts to the nearest 
1,000 unless the count exceeds 100,000. In this case, report’ to the nearest 10, unless 
the count exceeds 1,000,000, in which case report to the nearest 100,000. If no plate 
shows growth, the result is to be reported as unsatisfactory. Foc 08 ; 
Lea 
8, Testing Uairy Products for Organisms of the Coliform Group: © 
a. Equipment and Reagents: 
° Cesoxycholate agar. 


Eosin methylene blue agar. . 


° 


Brilliant green bile broth. 


Lactose broth. 


x 
9 


e 


Nutrient broth. 


g 


Ineculating needle--holder, needle, kolle, 10 in. 
° Other equipment as listed under standard plate count. 


db. Preparation of Sample.* Proceed as outlined under standard plate count. 


Immediately before removing the test portion, shake the samples 25 times within 7 seconds, 
using a one foot up and down motion, . 


flutrient agar. “ 


_c. Sterdlizatton of Media: 


(1) Desoxycholate Agar. Do not autoclave this agar since excessive. heat {$s 
detrimental. The agar will be sterilized if heated to boiling, stirring frequently while 
dissolving the media in distillec water. 


: . (2) Other Media. Autoclave at 121° C. and 15 pounds pressure for 15 minutes. 


_... $ ‘ 
d. Sterilization of Equipment. Sterilize pipettes and Petri dishes in a hot air 
sterilizer at not Jess than 160° C. for at least } hour. 


e. Procedures: -—-~- 


(1) Presumptive Test: és 
os > Place 1 ml of the sample into each of three Petri dishes, using an 11 my : 
qraduated pipette. Ce, 
; " Dour about 19 ml of sterile desoxycholate agar which has been melted | _ 
and cooled to 44° to 46° ©., into each of the Petri dishes. Mix the sample and agar 
by rotating the dishes gertly, and allow the agar to harden. ' 


> After the agar and milk mixture in the Petri dishes has hardened, cover 
the mixture with a layer of desoxycholate agar (S mi} ) and allow this layer to harden. * 


> Place the Petri dishes, inverted, into an incubator at 35° C. for 24 hours. . ban 


°.Ysing a Quebec colony counter, count all dark red colonies measuring at 
least 0.5 mm in diameter, average the count from the three plates, and report the results 
as coliform count per ml. . 


é (2) Completed Test: 


2 Select a typical colony, transfer it to a lactose broth fermentation tube, 
and incubate the tube at 25° C. until gas appears (24 to 48 hours).- 


° For erch of the positive fermentation tubes, streak an eosin methylene 
niue agar plate. It is advisable to make the transfer as soon as possible after gas 
nas formed in the tubes. 


? Incubate the plates at 37° C. for 18 to 24 hours. 


° Remove the plates from the incubator and pick one or more typical colonies; 
if no typical colonies are present, pick two or more which are considered mo&t likely to pa 
be oraanisms of the coliform type, and transfer each to both a nutrient. agar Slant and a 
lactose broth fermentation tube. Typical colonies of the coliform group are dark with 1 
a metallic green sheen (Escherichia) or white with a dark center (Aerobacter). 


2 Incubate (37° C.) the agar slant for 24 hours, and the lactose broth for& 
48 hours. : : 


° Make a gram stain on a smear from the agar slant. 

*, Interpretation. The formation of gas in the lactose broth and the finding of 
gram-negative, nonspore forming, rod-shaped bacteria with the absence of spore-forming 
bacilli constitute a positive completed test. 1f all these conditions are not satisfied, ” 
the test is negative. For routine analysis, only the presumptive solid media test need 
be made as the media are selective for coliform organisms. When typical colonies are 
observed, and as an occasfonal check on colonies considered to be coliform, use the “ 
completed test for confirmation. 1 
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9. APHA Rinse Test: s 
a. Equipment and Reagents: 
> Pipettes, 10 ml. 


> Petri dishes. 


3 


Tryptone glucose extract agar. 
° Bunsen burner. 

> Sodium thiosulfate. 

° Sterile buffered water, 


b. Preparation of Reagents. Follow the procedure outline for the standard plate 
count and the comments below. 


Cc. Procedures: 
(1) Mark six sterile Petri dishes as follows: 

° Agar control (before pouring). 
* Dilution control, 

_ ° Laboratory number of container, 
. Lehoritory number of container. 
* Laboratory number of container. 
* Agar control (after pouring). 


(2) Transfer 1m) of the sterile buf fered water to a Petri dish (dilution ~ 
control), using a 10 ml pipette. 


(3) . Using the same pipette, transfer 20 mi of sterile water to the container 
to be tested (after flaming the mouth of the container). : 


(4) Rinse the walls of the container thoroughly by shaking {t and rotating ‘it 
25 times. ; . 


c . ; 
(5) Pipette 10 ml of the water from the container and dWide it into about 
equal amounts among three Petri dishes. 


f 


(6) Pour about 10 ml of cooled (44° to 46° C.) liquid agar into each of the 
entire series of Petri dishes. Mix the samples with the agar by tilting and ortating 
the dishes carefully. , 


(7) Invert the plates and incubate them at 35° C. for 48 hours. 


(8) Examine the control plates for growth, If there is growth in any of these 
plates, the test should he disregarded. : 


(9) Count bacterial colonies in the other plates. Multiply the sum by three 
and record as “Estimated Number of Colonies per Battie.“ ‘ 
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p 6 (10) ff residua) Giterine ts present in the containers, buffered distilled 
water with sodium thiosulfate solution (41 sso) oe peeetar|anGutd be seed for rinsing. 
10, Swab Test: ° 

a. Equipment and Reagents: = - e 

"> Sterile 7: ml pipettes. . 

> Sterile Petri didhes. 
Bunsap purt@r. ¢ 
Bacterialocical incubator. 
wan pencils for marking alates. 
" Ateshol burner. ; - 
’ A thin flexible sheet metal frame or ee paper with an opening 
. Stariie; 1/2 x 100 mm kacteriological test tubes with cork or rubber stopper, 


containing 5 ml of sterile buffered distilled water, and a nonabsorbent cotton gwab on 
a wire nolder. The wire holder snould be stiff, inserted into the stopper, and extended 


é 


. down into the tube so that the swab will be bathed in the buffered distilled water. 


bP, Procedures: 


(1) Utensils to be examined should include qiasses, cups, spoons, knives, forks, 
plates, etc, Five of each that are to be tested shall be selected at random from the area 
in which clean utensils are stored. 


(2). Use one swad for each group of five similar utensils--e.g. cups, glasses, 
et-. Squeeze excess water from the swab against the inside of the test tube, and 
nroceea with the swabbing technique. 


7 For examining cups, bowls, etc., rub the swab slowly and firmly three 
times over the significant surface of five similar utensils. The significant surface 
will consist of the upper 1/2 inch of the inner and outer surface (4 square inches). 


© for examining forks, spoons, etc., the entire mouth contact. surface of 


_five similar utensils will be swabbed. ” 


> For examining saucers, plates, etc., use either a guide made of sheet 


“metal or sterile sti*f paper, each with an opening of 2" x 2". Place this guide on 


the ‘tat surface and swab the exposed area three times. Swab five similar utensiais 
with one swan, 


> Following the swabbing of each utensil, return the swab to the sterile 
buffered distilled water tube, shake it 25 times, squeeze out the water, remove the 

swab from the tube, and swab the next similar utensil. After the five similar utensils 
have been swabbed, return the swab ta the buffered distilled water, pack the tube in 
crushed ice and return to the laboratory as soon as possible, preferably within 4 hours. 
Al1 swabs should be returned to the laboratory, properly labeled. All pertinent 
information about the test will be supplied to the laboratory. 
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‘ : Shake the swab eaininers for 2 minutes in an automatic shaking machine, ,; 
or agitate the containers wigoreusty by striking them against the palm of the hand ‘ 
rapidly for 2 minutes. 
° Remove the swab, pressing it slack < the fniside wall of the container 
to expel as much moisture as possible, 


° Flame the mouth of the tube and transfer Imi of the dilution water to 
each of five sterile Petri dished. : ; w 

° Add 10 to 12 mi of melted sterile tryptone glucosavagar to each Petri 
plate, mix at 37° C, allow the agar to solidify, incubate the plate, and count as in 
making a standard plate count, ‘ 


° The average number of colonies on .the five Petri plates will he considered 
to be the number of bacteria per utensil. t 


e. [nteroretation of Test: The commonly accepted tolerances as established by the 
USPHS, is NMT 80 colonies per efght square inches. Therefore, the average number of 
colonies on the five Petri plates should be compared with the established tolerance. 
Higher counts are presumptive evidence of inadequate cleansing, inadequate bactericidal 
treatment or recontamination by improper handling during storage.. 


SECTION F: LABORATORY EXAMINATIONS OF FOODS OTHER THAN DAIRY PRODUCTS 
1. Microorganisms on the Outside and Inside of -a Piece of Beef: 


—_ a. Weigh out, on waxed paper, 11 9 from the outside of a lange cubical piece of beef 
and another 11 g from the center. (To obtain a center sample, sear .the outside or 
paint it with fodine; but.the meat with sterile knives.) 
bd, Place each Tt g of meal in a sterilized mortar containing sterile sand and 
arind rapidly. 


c. Transfer the sand and ground meat to a 99 ml water blank and shake well (or | 
prepare a 1:10 dilution by emulsifying . g of meat for 3 min. in 99 mi of diluent in 
a sterile mechanical blender cup). 

d. Pour duplicate plates of 3:10 and 1:100 dilutions of the inner tissue and 1:100%) 
and 1:1000 diluttons of the outer tissue, using plate count agar. 


e. Incubate at room temperature for 5 days or at 30° C. for 2-3 days. Count total 
numbers of yeasts, molds and bateria, and numbers of chromogens spreading and other 
bacteria, Record results in tabular form. 

2. Microbiological Examination of Eggs: 

a. Shell : Brush with soap and water; drain; immerse in 70 percent alcohol for 
10 mins.; drain off alcohol and flame the egg. Puncture 6 0.5 inch hole in the small 
end; flame there; invert over opening of sterile container and empty into it by heating 
the blunt end of the eqg. If desired, mix parts of the egg with a sterile spoon or 
a mixer, 

b. Liquid eggs: Mix sample to homogeneity. 

c. Frozen eggs: Thaw sample rapidly and mix to homogeneity. 


d. fried eggs: Mix warmed up power to homogeneity. 
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e, Weigh 11 9 of shell, liquid, frozen, or dried eqg inte a 99 mi salt dflution 
blank with glass beads; shake 25 times. 


' €, Plate count: Pour duplicate plates with plate count agar of the 1:100; 1:1000; 
1:10,000 divutions. Incubate giates at 30° to 32° €, for 2-3 days or at room temperature 
for § days. Count and differentiate types of colonies. Report as numbers per gram. 


g. Yeast and mold count: Plate 1:10 and 1:100 dilutions “ith acidified potato 
dextrose agar. Incubate as for plate count; report as yeasts and molds per gram.: 


h. Ofrect microscopic ctu - Spread 0.01 ml of Wquid or thawed eag by means of 
a Breed pipette over Y sq. cm. a of a single microscope slide (or 0.01 mi of a 1:10 


dilution of dry egg over 2 sq. om); dry; treat 1 min, with xylene, ‘then 1 min. with 


" 95 percent aicono!. Remove; air dry. Stain 1 min. with North's aniline of] methyjene 


blue stain; wash weil; dry and examine. Count NO fields and report as bacteria or 
clumps per gram of egg material. 
: 4 


3. Dressed, Eviscerated Poultry: 
a. observe appearance of bird and not odor. 
b. Total count: Prepare contact plates from chicken surface as follows: | 


(1) Pour aluminum contact plate heaping full of meited and cooled plate count 
ale This gives a surface area of 16 sq. cm. Allow it to solidify while in the 
etri dish. 


(2) Haadling the plate by a tab, press the agar surface of the contact plate 
firmly against the skin of the bird (without sliding) for 3 sec. 
: (3) Incubate the contact plate, agar side up, ina sterile Petri dish for 2 
days at 30° to 32° C. : . ee 


¢ 


(4) Count coJonies on a colony counter and report as count per Sq. cm of. skin. 
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c. Alternative method: 


{1} Apply a sterile template with an opening of 12 sq. cm onto the skin of a 
bird and swab the area with a sterile swab, rolling it during the operation. Moisten 
the swab first with dilution water if the bird's skin is dry. 
(2) Break off the lower end of the swab into a sterile 99 mi dilution bottle 
(containing 0.85 percent saline). Shake the bottle 50 times. Pour dilution plates 
in duplicate with plate count agar as directed, making further dilutions in saline. 
blanks. 


(3) Incubate the plates for 2-3 days at 30° to 32° ¢. Repert as total count per 
sq. cm of skin. 


&, Oried Fruits: 


a, Preparation of sample: Count out pieces of dried fruit, weigh them, and add them 
to sterile water to soak for 30 min, at room temperature; then shake for 1-3 min. Use 
20 pieces of apples, apricots, peaches, etc. in 2900 mi of sterile water; 10 bisected 
pieces of prunes, figs, dates in 100 ml of sterile water; 100 pieces of raisins, curr 
cherries, etc. in 200 ml of sterile water. 


% 
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b. Micrabfological examination: - ony 


(1) Total count: Plate 1! 
count agar; incubate at 30° to 32° 


ml and 0.1 mi of soaked samples in duplicate with plate 
C..for 2-3 days. « : 


(2) Yeasts‘ and molds: Plate 1m! in duplicate with acidified notato dextrose 


_ agar; incubate 5=7 days a ts 
\ 


5. Oried Vegetables: 


(3) Express results as numbers per gram of sample and shite results, eV 


: * 
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a. Preparation of sample: Weigh-10 to 20 g of the ‘dried vegetables into a bottle 


of flask; add 180 to 190 ml (total 


of 200 9 vegetable + sterile water) of sterile water; 


soak 30min, at refrigerator temperature; then shake for 2-3 min. 


ob Microbiological examination: ‘ 


(1} .Total count: > Plate 1} 


FS 


mi, O.] ml or higher dilutions in duplicate with 


plate count agar; {incubate at 36° to 32° C. for 2-3 days and report as numbers per: gram 


of sample, 


{2) Lactic acid bacterfa: 
Test colonies for catalase. 


Plate same dilutions with orange serum agar (medium 12). 


€ 


(3). Thermophilic sporeformers: Boil liquid of original sample for 5 min. ; 
replace evaporated moisture; culture for kinds of thermophiles. % 


% 


(4) Direct microscopic examination: fxamine a Breed smear of the original 
soaking liquid, fixing wit at or methy! alcohol, and staining with North's aniline 
oi] methylene blue stain. Report as estimated numbers of microorganisms per gram of 


product. 


(5) Express results as numbers per gram and tabulate results.’ 


6. Frozen Vegetables: 


a. Preparation cf Sample: 


a. 


bd 


(1) For peas, Tima and green beans, cut corn, ates: Break contents without | 


pany 


package, 


opening package; sample with a sterile spoon or krife from different parts of the 


(2) For spinach, asparagus, cauliflower, broccoli; defrostat room temperature 


for 2 hours; sample from di€ferent 
(3) Weigh 50 9 into 450 mi 


parts of the package. 


sterile water in a sterile mechanical blender cup 


and blend for 2 min.; then let stand for 2 min. Resuspend and pipette 11 mi into a 99 ml 
water blank. If a blender is not available, weigh 11 9 of vegetable into a sterile 
sand; grind thoroughly; transfer to a 99 m) water blank. 


-__b, Total count: Plate 1:100 and 1:1,000 dilutions in duplicate with plate count 
agar, Incubate for 3-4 days at 30° to 32° €. Count colonies and express as numbers 


per gram. 


c. Direct nicroscopic count: -Blend 50 g of vegetable plus 100 ml of distilled 
water (sterTYa) for 7 ne With a Breed pipette, spread 0.01 m1 over 1 Sg. cmon a 


slide, dry; fix (heat or methanol), 
rinse, dry, and count 100 fields, 


Stain with North's aniline of] methylene blue stain, 
Report as microorganisms per gram. 
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7. Frozen Fruits: 


a.. Preparation of sample: After defrosting for 2 hours at room temperature, sample 
srdeortione® parts oF teate and-sfrup from different parts of the package, Then proceed 
@s in 6a(3) above, m 


b. Total count: Proceed as in 6b above. 


‘C. Direct microscapic count: Proceed as in 6c above. 
8. Precooked Frozen Foods: 
a. Preparation of sample: Proceed as in 6a except that with precooked frozen 
‘meals each part of -the real must he sampled, in whole or in part. 
b.* Total count: Proceed as in 6b. | 
pea: 3 ; 
Cc. Yeasts and molds: Plate recommended dilutions in duplicate with acidified p.cato 


| dextrose agar and Tncubate at 21° C. for 3-5 days. Express as yeast and mold colonies 
> per 9 of product. 7 


d. Direct microscopic count: Proceed as in 6c. 
9. Frozen Fish or ‘Meat (-aw or precooked ): 
a, Defrost at room temperature for 2 hrs.; sample from different parts of the product. 
b. Weigh 50 9 of the product into 450 mi sterjge vater in a sterile mechanical 
blender cup and blend for 2 min.; then let stand for 2 min. Resuspend and pipette 11 ml 
into a 99 ml water blank. If a blender is not available, weigh 11 9 of the product into 
a sterile mortar with sterile sand; grind thoroughly; transfer to a 99 ml water blank. 


4 Ci Total count: Plate 1:100 and 1:1,000 dilutions in duplicate with plate count 


agar. Incubate for 3-4 days at 30° to 32° C. Count colonies and express as numbers 
per gram. ; 
10, Examination of Finished Beverage: . 


a. Sampling: Open bottle aseptically; flame the iip; remove the sample with a 
sterile 10 mi pipette, Or wash a flat-top can, wipe the end with alcohol; puncture the 
can with a sterile awl or other opener; and sample. (Carbonated beverages should be 
opened and warmed as hour before sampling to permit the gas to ascape. Be sure that 
the measured @liquct is al] liquid, not partly gas.) : 


b. Tote plate count: Plate 1 mi and 0.1 mi portions in duplicate with plate 
count agar. .ncubate for 2-3 days at 30° to 32° C. Count the plates. 


c. Yeasts and Molds: Plate duplicate ] mi portions with acidified potato dextrose 
agar. Incubate for 3 and 5 days at 30° to 32° C. and count. 


4d, ‘Report as numbers per ml of beverage. 


2. Oatection of coliform bacteria: From each sample of beverage inoculate 5 m1 
into a fermentation tube of buffered lactose broth (medium 16). Incubate at 36° C. 
for 48 hours and examine for gas. The finished beverages should meet the requirements 
for drinking water as tested by the A.P.H.A, Standard Methods for the Examination of 
Water and Sewage. , “ 


27 


Pia itees ius as 


Ti, Examination of Ingredients (sugar, sirup, flavors, and colors): 
‘8. Preparation of sample and plating: 


(1) Sugar: Weigh 20 g of. sugar into a 6 o2. bottle or a 150 mi Erlenmeyer 
flask with the ml Jevel marked and f{11 to the 100 ml mark with ster{le water. 
Plate 5 l-ml portions into 5 Petri dishes with plate count agar for total counts, 
incubating at 30° to 32° C. for 3 days; and plate § I-ml portions with acidified | 
potato dextrose agar, incubating at 30° to 32°C. for 3 days or 5.days for yeast and 
mold counts, Count jf 3 days ff molds tend'to overgrow the plates, otherwise in 5 days. 
Report as numbers of mesophiles and as yeast and mold colonies per 10 9 of sugar. 


100 mi will result in a 20 percent sugar solution. Follow procedures as for sugar, 


J (2) Sirup (liquid sugar): Take a portion which when diluted with sterile water 
t 


(3) Flavor and color: Pour duplicate plates with 1 ml and 0.1 ml portions of 
stock solution, pouring 4 plates with plate count agar for. total counts, with incubation 
at 30° to 32° C. for 3 days, and 4 plates with acidified potato dextrose aqar for yeast 
and mold counts, with incubation at 30° to 32° C. for 3 and § days. Report as numbers 
of mesophiles per ml and numbers of yeast and mold colonies per mi (or per gram of dry 
material if stock solution was made up from it). 


> 
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SPECIMEN AND TYPE 
OF ANALYSIS 


Bottled fluid das ty 
product¢, freeh 
{includes eampies in 
paper container} 


Bread 


Chemical 


Bulk fluid and frosen 
darcy products, freeh 


Bacter .ogical, 
cham: and/or 
mucre =o pie 


eee naan 


Butter 
Bacsericlogical, 


chemical, and/or 
mc roecopic 


Cheese, natural and 
precess 


Chemical 


Cottage cheese 


Chemical 


Ory mslk 


Bacteriological and 
chemical 


Evaporated milk 


Bacteriological and 
chemical 


TABLE 1 - GENERAL! 


enn me a 


AMOUNT ‘ 


Unopened containe® 
q1/2 pest minimum) 


Minumum of 
3 slices 


. 


Minumum of 200 mi 
sn etertle 

8126-408 -9195 
container. 


Qne pound in origs- 
nal container, oF 
sealed plastic bags. 


NSTRUCTIONS FOR SUBMISSION OF FOOD SAMPLES 
TO THE LABORATORY 


~ 


INSTRUCTIONS 


Samples wiji de submitted ia ofiginal unopened con- 
tatners, packed in cracked ice (noc dry sce) 90 thas 
the container remains ia an upright position, and no 
liquid reaches the lid of cap. Samples wilt ne de- 
livered to the laboratery as ragidly as is practucadie, 
within @ hours of the suggested maximum expiration 
of ure between collection anddelivery. Temperature 
of sample should not exceed 40°F. 


Sample should be backed ina sealed plastic dag and 
placed in a protective auter container of be submitted 
ay anentire unopened loaf, 


Fiuad samples will be treaced as hottied fluid dairy 
products above and frozen desserts will be treated as 
packaged frozen desserts below. 


Sampie¢e shall be cefrigerated, 1f submitted during 
warm weather, and no moisture allowed to enter sample 
contanner. Lf mailed, B115-682-0525 container wil be 
used. 


a 


1/2 pound in otigi- 
nal container inside 
of eealed plastic 
bag. 


Minimum of a 
10 Gm, eample 


Original container 


of one pound 10 
sterile container 


Two cane from @ach 
lot 


23 


Igy 


Do not add a preservative, Sample may be shipped 
unrefrigerate:.. of packed in dry sce (preferred meshod 
during hot weather}. 


Submitted in original container, 14 stock item 8125- 
408-9195 or similar container, either refrigerated 
or preserved with formalin. 


A teprersenative sample should be aseptically sud- 
mitted to the laboratory. \ 


Packaged to prevent damage during transit. 


tala. 


‘s 
ts 
¥ 


i 


TABLE 1 - 


SPECIMEN AND TYPE 


GENERAL INSTRUCTIONS FOR SUBMISSION OF FOOD SAMPLES 


TO THE LABORATORY (Contd) 


OF ANALYSIS . 

Flows Miffirmim af 50 Gan, 
‘ in original ceataiae 

Chemical oF OF B125- 408 nOIOS 


‘ 
Flajd and frosen 


Miairnum of 120 mi 


dairy products, pre, in eterile 

servative added BisS ~ 405-6400 and 
8310-687 -8027 

Chemical and/or containe re 


Mme Foscome 


i 


Beef, Ground or 
boneless 


Chemical 


Cleomargaring 


One pound in eealed 


plasticadbag and 
auter mailing case 


One pound ia 


| Oftginal carton, or 
sealed plastic bag 


a ; 
INSTRUCTIONS 


Pushaged te prevent damage turing transit. 


7 


A representative portion of the fluid sample will be 

ueed te Al the battle completely. The frosen sample 
will be meited aud a representative portion placed into 
the bottle. All bottles ahaiitee checked before ship- 
ment to {nsure that no air bubbles are present. Presence 
of preservative and quantity must be noted on the Lebel. 
The preservative of choice is icc of 2% ometNOlnte per. 
aici of Mud milk. - e 


Collect, portions at regular intervals, regrind with a 
meat grinder, mix well and place approximately one 
pound ia airtight glass container or plastic bags. To 
prevent decomposition during warm weather, add 2 mi 
formalia per pound. 


Packaged to prevent damage in transit, and 1f not eub- . 
mstted in original carton, ‘shipped in 8115-682-0925 for 
protection of Hottie. 


TABLE 1 - 


: C 


TO THE LABORATORY (Contd) 


SPECIMEN AND TYPE 


OF ANALYSIS INSTRUCTIONS \ 


Chl, vegetable 
salad 


Packaged to prev xt ODreakage ia tranett. 
of 280 mi ta 
9110-687 -8027 


i Original contaiser 
\ 

| 

Chemical ; container 


vi { . . i 
Sauveage, dologna, One pound of sex Sample will be submutred in a Cightiy sealed container 
franafurtere, liver- unas in eealed and, if a preservative 19 necessary, Z mi. of formalin 
wuret, pork, and piastic bage per pound of sample will be used. ; 

* ealarm ; : ‘ 
Chemical : 7 a : 


Tomato puree Packaged to prevent Noakes if Craneic. 


One pint 18 Orsgsnal 
contaiqger or full 
812$-408-9198 
CONMtAINGF 


Cremical 


e 


Frozen dairy products, - ~Unepened contasner | Samples will be submatted in original unopened con- 
freen, frosen | (2 pat minmem) tainer packaged in dty ice eo that the spacimens 
| arrive frosen and so that any insulating material used 


Bacteralggical, do@e not contaminate the specimen, 


themnical, and/or 
mic roecopic ; | 


1 
‘a. and enortaning } M.rumum of one | Sample shouid be placed in the glass container tightly 
; ; pound 1n unopened senied and packaged in 8115-682-6525 container. Metal 
eras. ; container or sealed containers should aot he used uniese submitted in original 


| plastic Bag | unopened container. 


Hy 
.Mavonnarse and salad | Minsmum of one pint Submit in unopened original contasmer packed to 
agemsing ' prevent dDreakage. ; 
Chemical 
| ie i 
t 
Meat and nagedies | Four ounces 18 Packagad to prevent damage in transis. 
rf meat and spaghetti { arigsnal container \ 
Themical : 
Milk containe re Sealed container Submit sealed refrigerated conta:ner within 4 hours of 
, cullactien. x 
Bacteriqiogical 
¢ € 
e 
¥ «! ; 
$ * 
[&o 
2 


GENERAL INSTRUCTIONS FOR SUBMISSION OF FOOD SAMPLES © 


aed 


“y 
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TABLE 2 - CORRECTION TABLE FOR VARIATION IN TEMPERATURE 


a 


Lactometer. | 
Reading * 
Temperature OFF. 
EY eS ee 0 0 Be ee eee 
20 ' 19.5. 19.6 1 19.7 19.8 9.9 20.0 
at 26.5 20.6 20.7 ‘4 20.9 | 23.0 
22 21.5 21.6 21.7 2.9 220 
23 22.5 22.8 22.7 22.9 23.0 
24 23.5 23.6 23.6 23.9 24.90 
2 24.5 24.6 24.6 24.9 28,0 
26 25.4 25.6 28.6 28.9 26.90 
27 26.4 26.5 26.6 26.9 27.0 a 
28 27.4 27.8 27.6 27.9 28.0 
ae 28.4 28.5 28.6 « 28.9 29.0 
30 29.3 29.4 29.6 29.9 $0.0 . 
3 30,3 “0. 4 30,5 30.9 31.0 aes 
32 3.3 u.4 n.§ 1.9 32.0 ' 
33 32.3 |. 32.4 32.5 32.9 33.0 
34 33.2 33.3 33.5 33.9 34.0 
38 34.2 34.3 34,5 34.9 38.0 
Lactometer 
Reading 
ea OT Ye en ee ee 
a 20.1 
2a aii 
ae 22. 
23 23. 
24 24.1! 
28 25.1 
20 _ 26.1 ° 
27 27.4 
28 28.1 e 
29 29.1 
40 30.1 
vi H.2 
32 32.2 
33 33.2 
34 34.2 
34 3.2 - 
; &é 
> 
26 
—, 
é . re 


Percent. 
age of fat 


. ' 
mw OO WwW ewe 


. 


Me et ee ed te tame ee Pe 
Py - 8 © e . a. oie 
awn OO OCRAF Pe wn" OCBNMAWV & we 


* 


saver e serene eeee 


“F 


TABLE 3 


~ TOTAL SOLIDS FROM SPECIFIC GRAVITY 


Lactometer Read 


_ 


g at GO°F. 


Sans ACS Os Aw 36 


3. 50 
9. 62 
9.74 
9.86 
9. 38 
10.10 
10. 22 
0. 34 
10. 46 
10. $8 
10.79 
10. 82 
10.94 
a1, 06 
38 
41. 30 
1h, 42 
1. 54 


9.75 
9.87 
9.99 
10. ui 

10.23 
10.35 
id. 4? 
16. 5§ 
id. 7% 
10.83 
10. 98 
11. 08 
12. 20 
ib, 32 
i. 44 
4. $6 
11. 68 
ol. 80 


| 11, 09 


10. oe 
10.12 
10.24 
16. % 
10. 48 
10. 66 
10.72 
10.84 
10. 96 


is. 21 

ih, 33 
il. 45 
ih. $? 
i. 69 
4. 83 

1.93 
12.05 


10.25 | 10.50 
10.37 | 10.62 
10.49 | 10.74 
10.6: | 10.86 
10.73 | 10.98 
10,85 | 12.10 
10.97 | 13.23 
2.09 | i. 35 
eaz | 1k 4? 
t1.34 | 1.59 
46 | i. 73 

; 88 | W893 

; be7e | 12.98 

4.82 “} 42.07 
14.94 | 12.19 
12.06 | 12.3 
12,18 | 12.43 
12.30 | 12.55 
12.42 | 32.67 
12.64 | 12.79 
12-66 | 12.92 
12.78 | 23.03 
12.90 | 13.45 


_ 23.02 13.27 
13.14 i3. 39 
33. 26 id, Sf 
£3.38 | £3.63 
1°, 60 13.75 
1%, $2 13.87 
‘3.74 | 14.00 
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iz. ok 
42.13 
13. 28 
12. 3? 
12.4 
12. 3 
12. 74 
12. 86 
12.98 


1 13.10 


83. 22 
33, 34 
13, 4 
13. 58 
i3. 79 
43,83 
13,95 
14. 0? 
14.19 
14 
54, 43 
14, $5 
14, 67 
14,79 


i 34, 9% 


18.03 


( 18.35 . 
$5. 27 


15, 39 
15, 5h 


1. 
: STERILE BUFFERED ie ittee HoO0 e 
7 = > 7 
DILUTION ‘DILUTION . 
STL. NO. 1) BTL.NO.3 : 
Eimi 
CONTROL CONTROL CONTROL 
2. 
lim. or grams 
THOROUGHLY [-—~ “| SHAKE 
MIXED SAMPLE} MILK 99mi | WELL 
D1 
morse 
Sak 
1} ~ of ae 


Mg micof diluted 
sample 


\e 
. mer 
lmt.of diluted , givred Se 
sampie st ) — , 


1/100 cS V/ iene 


As COOL MELTED TRYPTONE GLUCOSE EXTRACT MILK AGAR (4h-46°C) 


en ll 10: 12 ML AGA INTO EACH PETRI cca 


Tall aia tel nit “etches, i Nagy 


— a 


, 4 4 4 
1/100 1/1000 1/10000 
DILUTION AND AGAR CONTROL IN DISHES 1.5 AND 6 


Figure 1 ~ Steps of inoculation in Standard Plate Count of Bacteria in Dairy Products. 


28 
i es ATC ~ENEP@ARD Am FER felony ™ 
Q- “— 
{ 


. ‘ 
ae i 


DEPASTMENT OF VETERINARY MEDICINE 


/VETERINARY SPECIALIST 
VETERINARTAN 


MEAT INSPECTION 
{~ 3 


- 
~ 


November 1974 


OF HEALTH CARE SCIENCES, USAF 


SCHOOL 
ORCE BASE, TEXAS 


SHEPPARD AIR F 


ned For ATC Course Use 


— nines Desi 
= ig 


186 


ERIC 


157 


. STUDENT TEXT 3ABR90830-VI-1, ZOBR99Z1-1-11-5 


\ danke 


ee es ee 


hn A ee ae 


—Uu 


" PURPOSE OF STUDY GUIDES, WORKBOOKS, PROGRAMMED TEXTS AND HANDOUTS 


Study Gufdes, Workbooks, Programmed Texts and Handouts are training 


publications authorized by Air Training Command (ATC) for student use in 
ATC courses. Ss . 


The STUDY GUIDE (SG) presents the information you need to complete 
the unft of instruction, or makes assignments for you to read in other 
publications which contain the required information. . 


The WORKBOOK (WB) contains work procedures designed to help you 
achieve the learning objectives of the unit of instruction. Knowledge 
acquired from using the study guide will help you perform the miss{ons 


_ or exercises, solve the problems, or answer questions presented in the 


workbook. 


The STUDY GUIDE AND WORKBOOK (SW) contains both SG and WS material 
under one cover. The two pcre, publications are combined when the WB 
is not designed for you to write in, or when both SG and WB are issued 
for you to keep. : 


The PROGRAMMED TEXT (PT) presents information in planned steps with 
provisions for you to actively respond to each step. You are given 
immediate knowledge of thé correctness of each response. PTs may either 
replace or augment SGs and WBs. ~ 


The HANDOUT (HO) contains supplementary training materials in the 
form of flow charts, block diagrams, printouts, case problems, tables, . 
forms, charts, and similar materials. : 


Training publications are designed for ATC course use only. They 
are updated as necessary for training purposes, but are NOT to be used 


on the job as authoritative references in preference to Technical Orders 


or other official publications. 
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OBJECTIVE ‘ 
The areas of meats and meat products discussed within this text 


will enable you to perform verification inspections and COLEQUAP 
ane Government meat products. 


Complefing this unic of instruction will prepare you to: 


ae Conduct an inspection and evaluation of Beef, Boneless, 
Frozen (Fabricated) 


b. Conduct an inspection and evaluation of Bacon, Slab or Sliced, 
Chilled or ¥rozen 


c. Conduct an inspection and evaluation of designated COLEQUAP 
meat item. The inspection will be based on current Consumer 
Level Quality = Program directives and criteria. 


INTRODUCT LON . 

Meat inspection in the veterinary service involves the red meats and 
meat products of beef, ¢ rk, lamb, veal, and calf. This text deals 
with the slaughter, processing, grading, and inspection of these animals. 
Animal breeds, anatomy, and the United States Department of Agriculture 
(USDA) functions are discussed t6 provide a foundation and a parallel for 
the student. Each section will expose the student to the general knowledge 
requirements necessary for veterinary specialist. 


J 


Supersedes SW 3ABR90830-IX-1, dated October 1973; HO 3ABR90830-1X/30BR9921-1, 
dated June 1973; HO 3ABR90830-1X-1 /30BR9921-1-III-1b(1), dated October 1973; 


| a of which may continue to be usad until existing supplies are exhausted. 
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SECTION A ~ ANIMAL SCIENCE 


1. Definition - Animal Science is the scientific production of livestock. 
including all phases of breeding, feeding, marketing, and slaughter. The 
largest end-product of the industry is (red) meat which is the edible 
portion of domestic animais used for food. There are three meat classes 
used for rdd meat production: Bovine (beef), Porcine (swine), and Ovine 
(sheep). 


a. Breeding - A breed is a Sroup of animals possessing one or more 
distinguishing characteristics and the ability co maintain such 
characteristics through their offspring. Selection of the Proper blood- 
dines with ideal breed character is important to the production of an 


purpose and breeds having <« group of characteristics which suit them for 
a particular purpose fe called Types. 


example, heifers mature faster and reach a given Srade sooner although 
they gain less per day“than steers. The heifer can be marketed 30-40 
days earlier than steers or they become too fat, Animals must be fed to 
their individual capacities and certain breeds and individuals show 
greater overall capacities yielding higher quality carcasses. 


C. Marketing ~- The sale of livestock {s big business. There are 
several methods used according to an individual's bargaining power. ; 
Small producers have lesser bargaining power and must take their product 
to the market. Once at the Market the producer is dependent upon an 
agent to find a buyer and also dependent on the buyer to pay the best 
price. Small producers must bear the extra cost of a middleman to bargain 
for them. Larger producers have advantages in greater bargaining power; 
the market comes to them, The middleman is eliminated and profit margins 
are increased. Prices and supplies fluctuate and producers must be aware 
of optimum times to insure highest prices for their product. They must 
seek the best market ’and Strive for greater profits. 


“sn 


d. Slaughter - The conversion of live animals to meat is the 
Slaughter process performed by meat Packers. Meat packers disassemble 
Sarcasses and market the wholesale cuts. The packer competes for raw 
matertals and sale of finished products. Meat is very perishable, and 
{s sold rapidly yielding a quick turnover of capital. Many changes have 
occurred in meat processing due to re-location of large companies, new 
laws regulating the process, and the quality of animals being offered, w 
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Processors have moved from large cities to areas of livestock production. 
The Government has astablished rigid sanitation and wholesomaness 
requirements through such laws as the Meat Inspection Law. Producers 
have offered higher quality animais due to increased knowledge ef breed- 
ing and feeding. 


2. Types of Bovine 
a. Beef Type Breeds 


2 


(1) Angus - A solid black, polled animal originating in beottand. - 


The Angus is smaller in stature, therefore, lighter in weight compared to 
other major breeds; mature bulls may weigh 1800 pounds while covs weigh 
1200 pounds. They are early maturing animals producing high quality 
carcasses, having won the most carcass quality championships. 


(2) Hereford - Originating in England, the breed has both polled 


‘and horned animals. Color pattern is red with white face, switch, under= 


line, crest and white stocking legs. Slightly heavier than Angus, bulls 
may weigh 2000 pounds and cows 1300 pounds. Hereford are second only to 
Angus in carcass quality but first in overall popularity. 


. (3) Shorthorn ~ A red, white, or roan animal with or without 
horns. The animale is most popular in crossbreeding needing improvement 
in carcass quality. The shorthorn originated in England as the Hereford 


and is the same size. 


(4) Charolais - A French breed which appears in various shades 
of white, horned and hornless. Size is the most desirable characteristic, 
bulls weighing 2500 pounds and cows 1700 pounds. The gainability of these 
animals is high to coincide with increased size but increased muscling 
with small amounts of marbling yields lower quality carcasses. 


(5) Brahman - American Brahman are gray, red, and black 
distinguished by a large crest over the shculders and loose skin under 
the neck. Overall size is impressive but the animal does not finish 
evenly with drooping rumps and little fat deposition. Crossbreeding is 
used to pass on the Brahman's ability to resist heat and insects. 


(6) Santa Gertrudis = The first American breed, resulting from 
crossing 5/8 Shorthorn with 3/8 Brahman. The large red cattle are 
naturally horned and produce average quality carcasses. Slow maturity 
parallels the size of the animal and without the quick maturity, size 
is a disadvantage. 

> (7) Other Beef Breeds 
(a) Brangus = 53/8 Angus x 3/8 Brahman 
(b) Beefmaster = 1/2 Brahman x 1/4 Hereford x 1/4 Shorthorn 
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» (c) Charbray = 5/8 Charolais x 3/8 8rahman 
b. Dairy Type Breeds 


(1) Holstein - Largest of dairy breeds, black and white in 
color, either color being predominant. The size of these animals 
reflects itself in milk production, averaging 10,000 pounds per year. 
Butter fat is the lowest in content of any major breed, averaging 
3.45%. 

(2) Jersey - The smaflest of the dairy breeds, producing only 
6,000 pounds of milk per year.\ Color is described as fawn with white 
markings and usually with black areas around the eyes and on the noise. 
The breed is very ponutar due to its butter fat content, highest of any 
breed at 5.02. 

(3) Guernsey - The color is similar to Jersey but white areas 
are larger. The breed is quite similar to Jersey in many ways being 
etd larger in size, producing slightly more milk; and butter fat 

4.5%. 

(4) Brown Swiss - As the name implies, these animals are’ various ° 

shades of brown. Brown Swiss are second to Holsrein in size but milk 


cee is low with 1000 pounds per year and butter fat averaging 
4.0%. 


ce Dual Purpose Breeds -— The dual purpose breeds originated in 
England with the idea of producing animals suited for milk and meat 
production. The concept of beef type was bred with dairy type to 
result in an animal capable of high yields in each area. The carcass 
quality is lower than a strictly beef type animal and milk production 
is low in quantity and butter fat. The most prominent breeds are 
‘Red Devon, Red Polled, and Milking Shorthorn. 


3. Types of Porcine 


a. Reconstruction Theory - Porcine animals have moved forward in 
production from the "lard" and "bacon" type to the "meat" and "fat" 
type. Lard was in great demand during early days of swine production, 
but the trend is now toward meate-type animals. Live animals are 200-220 
pounds producing carcasses approximately 70% of live weight. Production 
of meat-type hogs has given new dimensions to carcass length and backfat: 
thickness. The lengthy carcasses measuring 30 to 31 inches from the aitch 
bone to the first rib yield larger percentages of retail cuts with backfat 
measurements being taken over the first rib, the last rib and last 
lumbar vertebrae, taking afi average. 


b. Porcine Breeds - Breeds of swine differ as cattle do in the 
quality of carcasses produced. The swine industry has bred animals to 
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around production of longer carcasses yielding higher percentages by 
weight of retail cuts.- General appearance is differentiated by color, 


- improve this quaiity and increase the rate of gain. Breeding is cantered bob , 
ear length and position, and shape of the face. _ 


. 


c. Examples of Porcine Breeds . 


(1) Duroc = Solid red in color with medium dished face, medium a. 
Length, drooping ears. Gainability is above average and carcass quality 
is average; : 


(2) Hampshire - Black with white belt enrirely circling the body, “ 
including both front legs. The ears are medium length and erect with a 
straight face. Rate of gain is average but carcass quality is above 
average, 


(3) Yorkshire - Solid white in color, slightly dished face and 
erect ears. Rate of gain is excellent and carcass quality is average. 
ae 
. (4) Poland China =) Black with white spots, slightly dished face 
and medium length, drooping ears. Gainability is below average and the 
carcass is low quality but high in muscling ability. 
(5) Chester White - Solid white, medium dished face with medium 


length, drooping ears. The rate of gain is average and quality of car-. 
casses ranks above average. e 


(6) Berkshire - Black with white feet, face, and tips of tail. 
The face is well dished and ears are erect. One of the oldest breeds 
around with average ratings for gain and carcass quality. 


(7) Landrace - A solid white animal which is considered a 
new breed. Rate of gain and carcass quality are far below average. 


(8) New 8reeds 
(a) Beltsville #1 - 75% Landrace x 25% Poland China 


(bd) Beltsville #2 - 58% Yorkshire x 32% Duroc x 5% Landrace 
x 5% Hampshire 7 


(c) Minnesota #1 - 52% Tamworth x 48% Lartdrace 
(d) Minnesota #2 ~- 40% Yorkshire x 60% Poland China 
(e) Montana #1 - 55% Landrace x 45% Hampshire 


(f) Palouse - 65% Landrace x 35% Chester White 
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4. Types of Ovine 


a. Breed Variation ~ Ovine breeds have been bred and developed for 
economic returns in wool and meat. Meat type breeds, classified as- 
mutton, have developed from improvement oriented breeding, yfelding 
high quality and excellent conformation with medium and long wool types. 
Wool types are classified as fine wool as a resulc of breeding attempts 
to improve wool qualities over carcass qualjty. Dual purpose breeds 
have been developed from crossbreeding fine wool and long wool types. 
Breeding and development are difficult processes which are dependent 
to a degree, on chance, and this resulted in various combinations of 
wool and meat types. Breeds exist with high quality wool and low quality 
carcasses and yice versa. Physical appearaace of ovines is. dependent 
upon wool length and conformation or muscling. Color ig different only 
on the face and legs with white, brown, or black dominating. Horns 
are found in some breeds, predominately on males, other breeds are 
entirely polled, 


b. Ovine Breeds 
(1) Wook Types - Fine’Wools 
Merino 
Rambouillet 
Debouillet - 
(2) Mutton Type 


Medium Wools. Long Wools 


Cheviot Lincoln - 
Dorset Cotswold 

Hampshire Leicester 

Shropshire Romney 

Southdown 

Suffolk 

Oxford 


(3) Dual Purpose 


Columbia Romedale 

Panama Southdale 
Targhee Montadale 
Corriedale 


“SECTION 8 ~ ANATOMY 


l. Definition - Literally the tem “anatomy” means “to cut apart.” The 
study of anatomy is a science dealing with the form and structure of all 
organisms. Macroscopic anatomy is referred to as gross anatomy and deals 
with structures visible te the unaided eye. Microscopic anatomy is 
referred to as histology and consists of tissues and cells only visible 
with the aid of a microscope. Our discussion will be limited to gross 
or macroscopic anatomy for the purpose of inspection, Knowledge’ of 
internal and external surfaces and of regional landmarks is necessary 

to performing ante mortem and post mortem inspections and grading of 
beef, pork, lamb, and veal. Terms of position and anatomical .structure 
such as cells, tissues, organs, and systems must be understood to 
inspect carcasses for any of seventy diseases known to be transmissible 
to man. These terms are also necessary for landmark references in the 
processing of by-products. 


. Anatomical Terms - The following terms are necessary for an under- 
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standing of position and location of parts of the body. 
a. Anterior - (cranial) the position toward the head, 
‘ b. Distal - the location away from the median, 


c. Dorsal - above, over,‘or upward.. 


& 


d. Lateral - the side away from the median plane. 


e, Medial - toward the median plane. 


f. Median - referring to a ‘plane through the vertebral column, which 
would divide the body into equal halves. 


Re POREGETOE ~ (caudal) the part of ‘the animal toward the tail. ‘ 
h. Proximal - the location nearest cite median, 
» Ventral - the underside, downward, or ‘below. 

3. Structures - Structures, if discussed in|order of precedence, are 

portant.to our understanding of anatomy. Cells are the smallest unit 

&n animal body and serve as the starting point of our discussion. 

Cells will develop into tissues when bound by intercellular substances. 
Tissues will be specialized and become joined as organs. The organs 
will be discussed in conjunction with that earcoteee system they 
comprise. 


a. Cells and Tissues ~ Cells function individually to perform 
congruent activitiesdf the body such ac growth, metabolism, response 
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to stimuli, contraction, and reproduction. A typical animal cell consists 
of three main parts; the cytoplasm, the nucleus, and the cell membrane. 


As cells become specific for particular functions a union of such cells 
becomes a tissue. 


(1) Epithelial Tissue Cells - These tissues form tissues which 
cover and protect the body, such as, skin, hair, hoods, and feathers. 
These cells also line body cavities as mucous and serous membranes as well 
as forming active parts of glands. The primary functions are protection, 
absorption, and secretion. Serous membranes line closed body cavities; 
the peritoneum sur#bunds the abdominal viscera while the pleura surround 
the lungs of the thoracic cavity. Mucous membranes are found in open 
body cavities, such as, the digestive tract, from mouth to anus, is lined 
with a mucous membrane. Skin is found on meat animals for protection, and 
ts often removed during processing as are the membranes. 


(2) Connective Tissue Cells ~- These cells support and bind other 
tissues together to form tissues aid organs. Many types of connective 
tissues are found within an animal, each specific in consistency and 
chemical composition for its purpose. Adipose tissue is fatty tissue 
found intermuscular and intramuscular. Ligament and tendon are white 
fibrous tissues with separate functions; ligament joins bone to bone 
and tendon joins muscle to bone. One example of yellow elastic tissue 
is found on the dorsal surface of the neck commonly called backstrap 
(ligamentum nuchae}). Cartilage is an immature state in bones and can 
be seen in young animals in such areas as the buttons, sternum, and ribs. 
Bone is the framework of the skeletal system taking on many shapes to 
serve its function; flat, long, short, and irregular. 


(3) Blood tissue cells ~ fluid tissue consisting of a fluid 
matcix called plasma and various cells. Plasma transports the cells 
through the vascular system allowing each to accomplish its function. 
Bload is responsible for such work as maintaining body temperature, 
removing waste, and carrying nutrients. Red blood cells (erythrocytes) 
are responsible for combining with oxygen and carbon dioxide to transport 
them in or out of the body. White blood cells (leukocytes) fight 
infection of the body. There are other cells and functions of blood 
tissue which are best discussed in the text of physiology. (Section C). 


(4, Muscle tissue cells ~ specialize in contracting to move the 
body and support its posture, Skeletal (striated) miscle is found in con- 
nection with henes ana forms the majority of an animal used for food, 
Smooth muscie is associated with systems, such as, in the walls of the 
digestive tract, blood vessels, urinary, and reproductive organs. Cardiac 
muscle is found only in the heart and is cften called involuntary 
striated muscle because it is not undgr tonscious control as are the 


Skeletal muscles. 
2 
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ef vertebrae among the coccygeal vertebrae. : 


176 
(5) Nerve tissue cells - dictate body activity by conducting 

impulses through the body. Nerve cells banded together form nerves of 
several types: the central system nerves (brain and spinal cord); the 
peripheral nerves, which supply skin and appendages; the motor nerves, 
which supply muscles of locomotion; and the sympathetic nerves, which 
provide automatic reflex action. 
x 4 

b. Systems and Organs - Organs are a structural unit of a plant or 
animal body which serves a specific function and work together to 
produce systems. Systems combine to create a functional body. Our 
discussion of systems will include the organs of importance. 


(1) Skeletal system - will be divided into axial and 
appendicular skeleton and joints. 


(a) /xfal skeleton - Skull, vertebral column, ribs, and 
sternum, 


1h Skull - The skull of the bovine consists of 29 
bones; many of these bones are fused. The skuli as such is not 
especially significant in meat inspection, but certain lymph giands 
within the oral cavity are of importance during inspection. Brains 
found within the proteetion of the skull are an edible by~product. The 
skull ig covered with muscle commonly called "head meats", which goes 
into sausage products. 


2 Vertebral Column - Consists of irregular bones 
(vertebrae) extending from the skull to the tail. It acts as a beam in 
supporting the animal body. The vertebrae surround the spinal nerve 
cord and are divided into five regions. 


r 


a Cervical ‘%) - Cattle have seven of these 
vertebrae; these are the first vertebrae in the vertebral column, 
referred to as neck vertebrae. 


b Thoracic (T) - Cattle have 13 of these; each 
vertebrae has a rib attached. 


c Lumbar (L)-- Beef cattle have six of these; 
they are in the region of the loin. 


d Sacral (S$) ~ There are five of these vertebrae; 
collectively, they are called the sacrum. 


e Coccygeal (Cy) - Commonly called tail vertebrae, 
there may be from 18 to 21 of these in cattle. Of the animals which we 
will study, the vertebral formulae show tne greatest variation in numbers 
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- 3 Vertebral formulae - Vertebrae are useful landmarks 
for learning cuts of edible meats or inspection points. Learn the 
vertebral formulae for the bovine, porcine, ovine, poultry, and canine. 
These formulae are expressed by capitalizing the initial letter of the 
word designating the number of vertebrae. The coccygeal vertebrae are 
exceptions to this practice, They are‘ expressed as Cy. 


[tm 


Bovine - C7Ty 3) eS5C¥y gay 


b Porcine ~ C7Tyy_45h6_75,Cy29W23 
g& vine - CrT 3he_75,Cyy 638 
d Poultry - Cy,T L&Sy,cy, 


e Canine - £77 13475367 20~23 
. 4 Ribs - Long, curved, somewhat flattened bones which 
jungtion (articulate) with thoracic vertebrae. Cattle have 8 pairs of 
sternal ribs and 5 pairs of asternal (floating) ribs. 


5 Sternum — The breastbone; it consists of seven bones 
called sternabrae, They are separated by cartilages in the young animal, 
but are fused into solid bone {n the older animal. 


(b) <Appendicular skeleton - bones of the limbs (hindleg 
and foreleg). 


i Bones of Foreleg: 


a Scapula (Bladebone) -— A flat bone which lies on 
the lateral anterior surface of the thorax. 


b Humerus (Armbone) ~ A long bone which articulates 
with the scapula and the radius. 

c Radius and Ulna (Forearm) - Two long bones which 
articulate with the humerus and the carpus. The ulna projects dorsally 
and posteriorly to form a prominence called the elbow. 


ad Carpus (Knee) - Six bones arranged in two layers; 
it is the anatomical division between the foot and the leg. This group 
of bones is comparable to the bones in the wrist of man. 


e Metacarpus (Shinbone) - A long hone whitch articu- 


Lates with the carpus and phalanges. The distal epiphyseal joint (break 
foint) is cartilaginous in.lamb and ossified in mature sheep. 


if 
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* : £~ Phalanges (Digits) ~ Six phalanx bodies and six 
sesamoid bones. The third phalanx forms the hoof in the horse. It is : 
comparable to your middle,finger. The other phalanges are comparable to % 
che bones in your hand. 


~ 


- Z Bones of Pelvis and Hindle: 


a Pelvis - Three pairs of flat bones which are 
fused: the {lium, ischium, and pubis. The pubis is the middle part of 
the pelvis. The fusion of this middle portion is called the symphysis 
pubis, When a carcass is split in the middle, the symphysis is exposed 
and this bone is called the aitchbone. The aitchbone is an important . 
landmark in inspection methods, such as sex determination and proper 
cutting methods. 


b Femur (Round or Thigh Bone) ~ A long bone which 
has a proximal articulation with the pelvis and a distal articulation 
with the patella (kneecap) and the cibia. ‘ae 

: ‘ fi 

¢ Patella - Shaped like a sesame seed. It ul 
articulates with the femur and tibia, This anatomical area is known as 
the stifle joint (or kneecap in man). 


ad Tibia - This bone has a proximal articulation 
with the patella and the femur, and a distal articulation with the tarsus. 


e Fibula - A long slender bone located laterally 
to the tibia. It does not articulate with the femur. 


£ Tarsus ~ Consists of five to seven short bones | 
located directly below the tibia. It forms the hock joint and is 
compatable to the ankle in man. 


g& Metatarsus - Located below the heck joint; it is 
comparable to the metacarpus of the front leg. 


(ec) Joints - The places of union between two or more bones. 
Joints are movable and immovable. 


1 Movable Joints 


a Ball and Socket Joints - In these joints, the 
rounded end of one bone is received into the socket of another. The hip 
joint {ig an example. 


b Hinge Joints - ina hinge joint, the movement of 
¢ one plane up in another is permitted. The knee joint is an example. 


c Pivot Joints - In this type of joint, one bone 
rotates around a stationary bone. The joint between the first and second 
vertebrae is an example. 
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d Gliding Joints - In this type of joint, there is 
a sliding of one bone over the other, but there is little motion. The 
tarsus of the hind leg is an example. 


2 Immovable Joints - These joints are fixed articula- 
tions with no movements. The bones are held together by a fibrous 
substance cailed sutural ligament. The suture joint of the skull is an 
example. _ 


(2) Muscular System ~ Muscles are highly specialized organs 
which have the property of contracting when they are stimulated, Three 
types of muscle tissue exist; striated voluntary (skeletal) muscle, smooth 
(§nvoluntary) muscle, and cardiac (involuntary striated) muscle. These 
pes are classified as voluntary (under conscious control) agd involun- 
y (not under conscious control). 


\ (a) Striated muscle - Consists of long fibers with cress 
striations and 4a peripherally located nucleus. The cell membrane is 
called the sarcolemma and is responsible for the texture (tenderness 

or toughness) of a muscle. Each muscle fiber has its own nerve supply 
for feceiving stimuli in order to contract. Once stimulated the fibers 
contract to the maximum of their ability, known as the "all-or-none".” 
principle. Striated muscle tissue and some connective tissue comprise 
the flesh of meat-producing animals. 


{b) Smooth muscle ~ Located in the walls of the digestive 
tract, reproductive, vascular, and urinary systems these fibers contract ae 
Slower than striated fibers and respond to various stimuli. The shape 
is spindie-like and each cell has a centrally located nucleus. 


. ' : 
(c) Cardiac muscle - Characterized by modified muscle cells 

called Purkinje's Fibers which conduct impulses within the heart much as 

nerves do throughout the body. The heart functions to a spreading con- 


traction wave on an involuntary basis. 


' 
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(4) Muggle Anatomy 


iL Origin - The point where che muscle is anchored; it 
consists of a short tendon which is attached to a bone. 
2 Belly or Body - The midportion and largest part of 
a muscle; it consists of many fibers and bundles of fibers. 


3 Insertion ~ The other end of a muscle attachment; 
action is applied at this point te produce motion, 


(e) Important muscles 


i Extensors and Flexors ~ Responsible for mobility of 
the animal. One is responsible for producing a motion and the other . 
produces an opposite motion. 
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2 abdominal muscles - These muscles are important 


im supporting viscera, in respiration, and in expelling feces. 


3 


deterioration may begin under the diaphragm, 


3 Diaphragm - A structure which separates the 
abdominal and thoracic cavities. 
inhaled into the lungs; when it relaxes, air is exhaled. Since early 


When the diaphragm contracts, air is 


landmark in checking the condition of meat carcasses. 


(£) Tough and Tender muscles - The more use & muscle 
tougher, less palatable, and less valuable it 
of miscle cells never increases only the size of 


receives the larger, 
becomes. The number 


these cells, consequently, 


as muscies become larger more connective 


riasue will be deposited within muscle groups, making that particular 


muscle tougher. 


1 


Tough muscles - Some examples are outside round, 


shank meat, and chuck meat which contain more connective tissue. 


2 Tender muscles — Loins and inside rounds are more 
valuable and contain less connective tissue. 


(3) Nervous 
cont oiling system o 


nerves enter the ven 
the body. 


System - The 


nervous system is the géverning and 


f the body. There are two kinds of nerve fibers. 
Those aich enter the dorsal root of the spinal cord are the sensory 
nerves which carry impulses to the central nervous system. The motor 


tral root and 


carry motor impulses to all parts of 


(a) Central System - The function of this system is to 


receive and interpre 
and spinal cord are 

fibers, The complex 
individual nerve fib 
1/2 inch in diameter 


t information 
the component 
ity is best s 
ers enter the 


from the sensory nerves. The brain 
3s of this complex system of nerve 
een through realizing that 50,900 


this muscle is an important 


base of the brain in an area less than 


(b) Peripheral System — Provides a means of communicatio 


from the environment 
by receptor organs °o 
the central nervous 
muscles or glands. 
the brain and spinal 
accordance with thei 


{externally 
f the central 
system to the 
It is compose 

cord. The s 
xr location, 8 


sacral, and coccygeal. 


and internally). Stimuli are receive 
nervous system and transferred from 
proper effector organs in the body, 
d of all nervous structures outsiie 
pinal nerves are arranged in paizs in 
uch as, cervical, thoracic, Lumbar, 


(4) Digestive System ~ Our discussion will be limited to the 
bovine system (ruminant system), as it is the most complex. The system 
facludes the alimentary canal which runs from the mouth to the anus, 


and the accessory Or 


bladder). In this system, 


gans (the sal 


1c} 


ivary glands, liver, pancreas, and ga 


both mechanical and chemical processes take 
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place to make food usable by the body. the mechanical actions are chewing, 
swallowing, regurgitation, peristalsis (alternate contraction and relaxation), 
and defecation, The chemical reactions result in a breakdown of foods by 
gastric juices and enzymes to make them usable by the cells of the body. 
The following structures play a part in the breakdown of ingested foods, 

(a) Mouth - The main function of the mouth is prehension 
(grasping) and mastication (chewing) of food. The teeth and tongue 
help in beth functions, The age of a bovine can be reasonably determined 
by certain characteristic changes which occur in the animal's teeth. The 
bovine has a dental formula for its permanent teeth. This formula is: 


0 0 3 3 
a(I ~C =P -M) = 32 

4 60 3 3 | 
The letter "I" signifies incisor (cutting teeth), "“C" signifies canine 
teeth, "P" signifies premolar teeth, and "My" signifies molar teeth. 


(b) Salivary Glands - Three pairs of well-defined glands 
are located in the cranial region of domestic animals. 


i Parotid - The largest gland, located ventral to 
the ear along the caudal border of the mandible (faw bone). It {fs 
composed of serous tissue, 


2 Mandibular - Lecated ventral to the parotid gland, 
composed of serous and mucous tissues,’ 


3 Sublingual - Ventrally located along the lateral 
surface of the tongue near the floor of the mouth. This gland is also 
a mixed gland composed of mucous and serous tissues. 


(c) Pharynx - A canal which leads from the nose and mouth 
to the esophagus. When food is about to be swallowed, the tongue pushes 
it back, the larynx is closed by the epiglottis, and the food is passed 
into the esophagus, . 


(d) Esophagus - The structure through which food passes 
from the mouth to the stomach.. Food is moved downward by rhythmic 
contraction of the muscular wall of the esophagus. 


(e) Stomach ~ The true glandular stomach is preceded by 
three divisions (forestomachs) in which food is soaked and partially 
digested by microorganisms before passing through the digestive system. 


i Rumen — Consist of. a dorsal and ventral sac which 
extend from the diaphragm to the pelvis. The mucous membrane lining is 
glandless and much bacteria oriented digestion takes place here. 
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2 Reticulua - Honeycombed in shape, it lies against 
the digphragm and liver and communicates with the ruman. The location 
of the\reticulam places it directly ventral of the heart, so any 
foreign\objects such as wiré or nails that may be swallowed tend to 
remain in the reticulum and are in good position to puncture the heart. 


3 Omasum ~ Communicating with the reticulum and 
abomasum, it is located to the right of the rumen and reticulum and 
posterior to the liver. The omasum contains blunt papillae which 
grind roughage before it enters the abomasum. 


4 Abomasum - The true stomach located ventral to the 
omasum, Cell structure changes to glandular secreting sucus which 
prevents digestive juices from digesting the stomach lining. The glands 
found withir. the abomasum correspond to those of a non-tuminant stomach 
while the glands of the forestomachs are similar to the esophagus of a 
non-ruminant. 


(£) Small Intestine ~ The emall intestine in the bovine 
is about 130 feet long. It has three parts; the duodenum, jejunum, and 
{leum. Secreted digestive juices are passed into the small intestine 
from the pancreas, liver, and gallbiadder. The bile which is excreted 
from the gallbladder converts raw fats to glycerol and fatty acids. 

The pancreatic juice from the pancreas aids in the digestion of protein 
and carbohydrates. Absorption of fluids from the small intestine takes 
place through villi (small projections from the inner lining of the 
intestine). 


(g) Large Intestine — The ingesta are passed from the 
small intestine to the large intestine. Between these intestines and 
projecting from the large one is the cecum, where further breakdown of 
food occurs. The large intestine is‘about 35 feet, long. Liquids which 
are not absorbed in the small intestine are absorbed in this intestine. 


(h) Accessory.Organs ~ The glands that aid in digestion 


or secretion of digestive fluids which aid in the breakdown of food. 


L Liver — Secretes bile which is stored in the 
gallbladder. it converts sugar to glycogen for storage ani it changes 
waste products to urea for elimination by the kidneys. 


2 Pancreas ~ Secretes insulin which controls sugar ~~ - 
in the body; it is also secretes pancreatic juice, which digests protein, 
carbohydrates, and fat. 


(5) Circulatory System - The basic components are a heart 
which pumps blood through a system of vessels. The vessels carrying 
blood away from the heart are arteries and those carrying blood toward 
the heart are veins. The lymphatic systen of lymph fluids is a 
subsidiary of the blood system working on a smaller scale. 
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(a} Meart - Consists of four chambers. It is divided 
vertically in the middle by a septum, and is divided horizontally into 
upper and lower halves. A fibrous tissue called the pericardium surrounds 
the heart. Structures of the heart wall consist of the outer layer, 
which is called the epicardium, the middle or muscular layer, which is 
called the myocardiim, and the inner layer, which is called the endocar- 
dium. Tissues which make up the valves between the artia and the ven- 
tricles are from the endocardium. 


.b) Blood Vessels 
i Arteries ~ The vessels which carry the blood to 


tissues and organs. The walls have muscular coats and can withstand 
Pressure exerted by the heart. The arteries branch into smaller vessels 


called artertoles. 


2 Capillaries - Tiny extensions of arterioles (small 
arteries) and venules (small veins) which form a network in the tissues, 
They are of a one cell layer which allows for an exchange of oxygen and 
carbon dioxide between blood and tissue cells, 


3 Veins - Veins are thin-walled vessels which carry 
the blood the heart from the tissues and Organs. They have valves 
which prevent the backflow of blood. 


{c) Blood Systems 


1 Pulmonary - In the pulmonary system, the blood is 


passed from the right ventricle through the pulmonary artery to the lungs 


for oxygenatiza, The oxygenated blood is returned through the pulmonary 
vein to the left atrium. 


4 Systemic ~ This system receives oxygenated blood from 
the left atrium to the left ventricle. The blood is pumped to the dorsal 
aorta and its branches to the tissues of the body. The venous blood is 
returned from tisaues and organs to the right atrium of the heart. 


3 Portal ~ This system drains blood from the 
digestive tract and carries it via the portal vein to the liver. The 
blood leaves the liver Via‘ hepatte veins and returns to the right atrium 
of the heart via the inferfor vena cava. 

“ (d)sLymph = Lymph fluid contains cells and is very similar 
to plasma :i blood. It is derived from blood. Lymph carries food to 
individual body celis and removes their wastes. Another function 
attributed to lymph fs that of combating infection. Lymph does this by 


carrying infectious material to the lymph nodes. 
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(a) Lyuph Vesseia - snare Gre Gupersacsas sy ye = 
which collect lymph from the skin and subcutaneous tissue, and ther 

are deep lymph vessels which collect lymph from deep tissues. An 
incricate system of lymph vessels Can be found in nearly every part of 
the body except in muscie fibers, nerves, and blood vessels. The flow 
of lymph through vessels 1s influenced by differences in pressure, by 
muscular movements and by the presence of valves which limit flow to one 
direction. 


(£) Lymph Nodes (Glands) - Nodes are generally oval-shaped 
and are located along the course of lymph vessels. When iymph enters 
the node, foreign material is removed and lymphocytes (lymph cells) 
are added. Pathogenic organisus, such as those which cause tuberculosis, 
are removed in the lyhph nodes. This ia the reason lymph nodes are 
closely checked during meat inspections. A close examination of lymph 


-nodes can reveal tuberculosis and other abscess-forming diseases. 


(6) Respiratory System - Among fhe vital requirements of animals 
{s oxygen supplied by the respiratory system. The life of an animal with- 
out oxygen is measured in minutes. The primary functions are supplying 
oxygen and removing carbon dioxide. Secondary functions are temperature 
control, elimination of water, and voice production. Lungs are the pri- 
mary constituent with passages called nostrils, nasal cavity, pharynx, 
larynx, and trachea which supply and relieve the lungs. 


(a) Nostrils - These external openings are seen as part of 
the muzzle. The muzzle is covered with hair and tubular (sweat) glands. 


. (b) Nasal Cavities - These cavities are separated ventrally 
from the mouth by the hard and soft palates. The lining ts a vascular 
mucous tembrane which warms the inspired air. 


. (ce) Pharynx - Serves as a passage for both food and water 
so that air cannot be inhaled similtaneously with food being swallowed. 


(4) Larynx - The control valve for air entering and leaving 
the trachea. It consists of cartilage rings which control voice produc- 
tion and form the Adam's apple in humans. 


(e) Trachea ~- This noncollapsible cartilage continues from 
the larynx to the lungs where it breaks down into two bronchi, one for 
each lung. Bronchi branch into bronchioles which communicate with the 
alveolar ducts and their capillaries for the exchange of oxygen and 
carbon dioxide. 

g 

(£) Lungs - The lungs are very light in weight with a 
specific gravity less than that of water. Regardless of the thoracic 
cavity position (contracted or expanded) the spongy—like lungs £111 the 
cavity coupletely. Once an animal has taken one breath the lungs will 
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never completely collapse. The diaphrag. cts to increase the size of 
the thoracic cavity during inspiration by pushing (contracting) against 
the viscera and relaxing to allow expiration, decreasing the size of the 
thoracic cavity. Enlargement of the thoracic cavity causes an influx 

of air to the lungs, increasing their size. Air ts handled within the 


alveoli in conjunction with the tiny capillaries and gaseous exchange 
results, 


(7) Uro-genitai System 
(a) Urinary Tract - The primary responsibility ts filtra- 
tion of waste and water from the blood and selective reabsorption of 
water and nutrients from the filtered material. 


: i Kidney ~ The kidneys are characterized most by 
variations in shape. The bovine kidney {a lobulated into approximately 
twenty lobes while porcine and ovine kidneys are bean-shaped without 
divisions. Each animal has two kidneys located just ventral to the 
first few lumbar vertebrae. The kidneys and the surrounding fatty 
tissue are referred to as the kidney knob. 

2 Ureters ~ A muscular tube which moves urine from 
the Kidney to the bladder. 


3 Bladder - This hollow muscular organ is used for 
Storage of urine. The empty bladder lies on the floor of the pelvis and 
a3 the contents increase the organ moves into the abdominal cavity. The f 
contracted empty condition finds thick cell walls in evidence and as 
relaxation occurs the walls become thinner, expanding for larger volumes. 


4 Urethra ~ Striated muscle encompasses this tube 
from the bladder to the external opening. The length and position vary with 
the sexes. In male animals tt runs parallel to the sperm ducts, muscula- 
ture of the penis, and additional vascular supply, 


(b) Reproductive Tract 


i Female - The female has a complex task in reproduc-— 
tion invoiving the entire body, but more specifically, the reproductive 
system. The system has two oyaries which release ova to be carried into 
the fallopian tubes Piast into the uterus, Fertilization occurs 
within the distance hetween the ovartes and the uterus. If fertilized, 
the ova develop within the uterus and pass out through the vagina and vulva. 


2 Male - The urethra of the urinary system is also 
used for a passage by the reproductive system. The testes produce the 
male sex cells (sperms) within the confines of a scrotum. The scrotum 


provides the optimum environmental conditions (lower temperatures) for 
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the testes to produce sperm. The epididymis and vas defrens from each 
testicle carry sperm to the urethra, which is contained within the penis, 
for removing sperm to the ultimate goal; the uterus. Accessory glands 
which add to the sperm contents are the seminal vesicies, prostate, and 
the bulbo-urethral glands. 


SECTION C ~ PHYSIOLOGY 


lL. Definition - Physiology is the study of functions of the animal body 
or any of its parts. Anatomy tells us how the various cells organize 
and specialize to form the structures within che body. The chemical 
processes which take place within these structures are the subject of 
physiology. Physiology of all the systems is complex and those systems 
which may be used during an inspection to indicate disease will suffice. 
An inspector's job is to recognize the abnormal reactions and subsequent 
conditions of the various systems, which would indicate disease. The - 
more important functions of the body provide energy, transport nutrients, 
combat bacterial invasion or disease, anc remove waste. Those systems 
which chemically accomplish such task are the vascular, lymphatic, and 
renal. The process which provides energy for the body, by combust ing 
nutrients, is called metabolism. 


2, Metabolism - Metabolism may be defined as a chemical change of a 
material under the influence of living cells. The change may be of an 
anabolic (constructive) type or of a catabolic (breakdown) type. The 
types of metabolism we will- consider are the metabolisms of protein, 
fats, and carbohydrates. 


a. Proteins - Most proteins eventually hecome a part of a new tissue, 
a hormone cr an enzyme and can be classified as regulatory or structural 
proteins. Hormones and enzymes regulate various functions of the body, 
such as germ cell production and protein breakdown. The structural 
proteins become part of the individual cells, forming tissues such as 
muscle, Protein molecules are composed of many amino acids and the 
breakdown of this complex molecule inro various amino acids is a function 
of metabolism. In the digestive tract, proteins are hydrolyzed (broken 
down through reaction with water) into amino acids. The amino acids are 
absorbed by the portal circulatory system and transported to the liver. 
Additional metabolism may take place within the liver, breaking down the 
amino acids into various combinations of nitrogen, carbon, hydrogen, 
and oxygen. One process called deaminization is the removal of the amino 
radical (NH), yielding urea and a carbon-hydrogen product which may be 
budic into individual cells. Another form of deaminization gives the 
amino radical, water, and energy. The versatility of amino acids allows 
the carbon-hydrogen product to become hormones, salts, pigments, or 
catalys¢<. 


b.. Fats ~ Equivalent amounts of fats are two and one quarter times 
higher in energy than proteins and carbohydrates. Fats are composed of 
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carbon, byatoxed. and oxygen, as are carbohydrates, but the preportions 
of oxygen'are much less. Fats may be formed from carbohydrates and 
proteins, especially in animals on carbohydrate-rich or low fat diets.. 
The amount of: energy released from fats is high because of the rapid 
oxidation (energy release) process. Since fats contain little oxygen, 
oxidation occurs at a greater degree and more energy is reléased. An 
enzyme called lipase hydrolyzes fat molecules in the. digestive tract, 
yielding glycerol and fatty acids. These two products combine with 
bile secreted by che liver to form a water-soluble mixture available 
for “absorption. 


Ce Carbohydrates ~ Carbohydrates are the major part of any ration 
in meat animals and consequently are the main source of energy. The 4 
primary functions of energy supplied by carbohydrates are body maintenance, 
growth for tissues such as meat and wool, reproduction, and production 
of animal products such as milk. The maintenance energy supplies: muscle 
action for mobility, blood circulation, and movement of food.“ Most 
energy trom carbohydrates is not used immediately, but is stored by _ 
conversion to fat. The composition is carbon, hydrogen, and oxygen with 
the amounts of carbon varying, hydrogen and oxygen are in the same ratio 
as in water (H,0). The breakdown of carbohydrates is divided into fibers, 
which are not @asily digested (plant cellulose) and nitrogen free extracts, 
such as starch and sugar that are excellent energy sources.. 


d. Nutrient Utilization in the Cell - Most nutrient, providing 


energy for the body are oxidized or burned inside individual cells. The 


oxidation is promoted by specific anzymes within each cell at body 
temperatures, Such breakdown involves a sugar or fatry acid Sets divided 
to yield energy, water, and carbon dioxide. The carbon dioxide and water 
are waste, with the exception of a proportion of water beipg retained 

for body maintenance. The energy is stored as an intermediate compound 


for later use, for example, a steer on full feed would deposit energy as 
fat melecules., 


3. Vascular System - The primary constituents are blood cells and 
intercellular tissue called plasma. Blood celis are formed in the red 
bone marrow of mature animals and also in the liver, spleen, and Lymph 
nedes during the embryonic stages. Celis normally function for three 
or four months before disintegrating and being removed from the system. 
The functions of blood are carrying nutrients from the alimentary tract 
and oxygen from the lungs to the tissue cells, removal of waste, trans- 
porting hormones, maintaining a balance of water within the body, 
equalizing the body temperature, regulating the pH or hydrogen ion 
concentration, and combating infection or invasion of disease causing 
organisms. 


a. Red Blood Celis (Erythrocytes)- These cells originate from bone 
m rrow and contain hemoglobin, which is a combination of porphyrin, 
globin, and fron. The presence of ‘hemoglobin allows erythrocytes to 
combine with oxygen and carbon dioxide. Erythrocytes can absorb oxygen 
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from the air in the lungs to form oxyhemoglobin. The latter readily | ITr2. 


a 


releases oxygen to oxygen-deficient cells and the hemoglobin component 


then returns carbon dioxide to the lungs to be exhausted. 


‘>. White Blood Cells (Leukocytes) - The number of these eelis is 
much less tHan that of the erythrocytes but the independent movement of 
these cells, along with their functions, are certainly greater. The 
variety of functions performed by leukocytes gives rise to numerous types 
of white biood cells; classified as follows: 


' (1) Granulocytes - These cells aré named and classified for the 
stained color’of the granules in the cytoplasm. In mature animals the 
cell formatién is within the red marrow. 


(a) Neutrophils - These granules are phagocytic and serve 
as the €irst line of deferise against infection. Neutrophils pass through 
the vessel walls and digest bacteria to destroy them. In the process of 
digesting bacteria some of the neutrophils dissolve dead tissue in the 
area forming a semi-liquid material called pus. Abscesses are a result 
of actumulations of the semi-liquid (pus) from neutrophil activity. 
Neutrophils are most effective against acute (sudden onset, short course) 
infections, giving rise to abscesses. . 


; (>) Eosinophils - These cells are only present in great 
numbers during parasitic infestations or other chronic diseases. 
Histamines, which are characteristic of allergic reactions, are believed 
to be present within this component of the blood. 


ma 


. (c) ' Baspphils - Basophils have been seen and identified 
by staining procedures but the function of these cells is unknown. 


(2) Agranulocytes - Granules within the cytoplabm are very few 
in number, ‘There are monocytes, which are formed in lymph nodes and 
the spleen, end lymphocytes, which can be formed in lymph nodes, spleen, 


tonsils, and thymus gland. 


(a) Monocytes - As were neutrophils, this group is phagocytic 


and ingest foreign material (bacteria). The monocytes are called out for 


chronic diseases such as tuberculosis. Migrating through vessel walls, 
monocytes enter tissues and become Larger phagocytes called macrophages. 


(b) Lymphocytes - Cells formed in lymphoid tissue such 4s 
the spleen and lymph nodes. They are believed to produce antibodies (an 
antibody with an antigen, and having the specific capacity of neutralizing 
or reacting with the antigen) and to fix toxins (render toxins non- 
effective). ; . 


ce. Platelets (Thrombocytes) - The primary function of platelets is 
to assist the clotting mechanism of blood. Platelets adhere to the vessel 
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wall and themselves in an area of fajury to biock the vessel somewhat. 
The ability of platelets to constrict the vessel is alse attributed ro 
slowing blood loss. A substance, callei serotonin present ia platelets 
is thought to be responsible for vascular constriction in areas of injury. 


d, Plasms ~ The constituents of plasma include: serum albumin, 


a* 


fibrinogen, gicbulin, lipids, cholesterol, hormones, enzymes, and nitrogen | 


materials. As a whole, plasma serves tc transport the cells of blood to 
all parts of the body, The many components of plasma silow it to perform 
such tasks as clotting to arrest hemorrhage, aid in recovery.of disease, 
and carrying dissolved carbon dioxide. 


e. Serum - This portion of blood remains as a Liquid after clotting. 
Antibodies that the animal may have formed are contained within serum 
and may be useful in prevention and treament of diseese. Immune serums 
are produced by inoculating an animal with killed bacteria or viruses, 
Repeated injections into the same animal cause large quantities of anci- 
bedies to be produced. The serum from this animal may be injected into 


an animal susceptible to the same disease and give it passive {temporary} 
immunity. 


£. Action of Lymph - Lymph is tissue fluid which has filtered through 
the blood captilartewy” ‘It teneains many write. bleed cells which are 
circulated from the tissue spaces through the lymph vessels. Nourishment 


and oxygen are carrie to the tissue cells, and waste products are carried © 


away. Lymph flow begins in the tissue spaces and flows toward the heart 
through the thoracic duct and right lymphatic duct. When lymph in excess 
of tissue demanas is produced or when lymph is produced faster than the 
vessels can remove it, a condition known as edema occurs. The primary 
causes of edema are injury to capillary wall, impairment of drainage, 
increased capillary pressures and loweréd osmotic pressure of the 
colloids in the blood. The osmotic pressure. is the force with which a 
solvent passes through a semi~permeable membrane. The concentration of 
colloids (particles which are too large to pass through a membrane) 
influences the pressure. 


4, Renal System - The two kidneys act as blood filters. The liquid of 


the blood passes through the capillaries and the glomerulus. ‘he 
glomerulus is a sac which has a coiled loop of blood capillartes in the 
center and a narrow tubular outlet which connects with the pelvis of the 
kidney, Components which are still essantial to the body may be 
reabsorbed into the cells lining the tubular outlet. The fluids, with the 
excreted wastes, are formed in the pelvis of the kidney and are passed 

to the bladder as urine through a tube called the ureter. The urine is 
stored in the bladder until urination, which takes place through the 
urethra. 


a. Filtration ~ Excesses of sugar and wastes such as nitrogen from 
protein breakdown are removed. The preper acid~base balance in the blood 
ig maintained through excretion and reabsorption. 
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: be Reabsorption - Water, salts, sugars, and certain protein elentents — a 
. ,are reabsorbed to maigtain a proper balance in the bloodstrean. ‘ Rs “4 
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1, The Meat Inspection Law - In early American hiscory, post animal ri 
_t. Tshaughter. was done on farms, With the growth of cities -4nd the develop- , 7 
ment of the refrigerated yaflroad.car, shipment of iive animals from ~  & 34 : 
: * farus to large cities for slaughter was begun. The me. oroducts were ~ a 
- 3 then shipped to other cities in. refrigerated rail‘cars, ‘his change a Y af 
5 _ from farm ér loca] slaughter to’ animal slaughter fn thd ‘cities reduced = . 
et the local control’ over the slaughter and movement ofthe animals. Such . : 
: reduced gontrol and a European threat of an embatgo against Amerfcan . ‘ 
‘ meats made some form of Federal control over slaughter and movement of - 
animals a necessity. To prevent the severe economic effects of an 
\ embargo against American meats, Fed¢ral legislation was passed in 1890 ie - 
to imp t hygiene in slaughterhouses which exported meat. After the ~ "a 
unfavofable meat seandals of fhe §panish-American War (1898) a s a : 
2 publication of Qpton Sincla "s book, "The Jungle" (1906), Pr ident 
-_ Theodore Roosevelt conducted a crusade to enact: legislation-for Federal 
* control. over all slaughterhouses which were engased in interstate 
& commerce. This‘concrol came into existence @rough the Meat Inspettion 
. . Law on 30 June 1906. - at aes : 


2, USDA - As a result of the Meat Inspection Law, the United States © 
Department of Agriculture (USDA) was established. The USDA functions to 
dnsure meat is free of more than seventy diseases transmitted from 
animal to man.."A subdivision of the USDA known as the Animal and Plant 
_. Health Inspection Service (APHIS) maintains veterinarian and lay meat _ 
‘ inspegtors to detect and destroy arn ay in those plants approved 
by the USDA... The inspectors actually funttion in several areas of 
i wholesomeness inspection from plarit construction to handling of condemned 
; meats. Products inspected by-the USDA,,and bearing the proper stamps, 
gre free to move in inté®state and foreign commerce. The costs for such 
wholesomeness assurance is borne’ by government corporate tages and income 


taxes at the approximate rate of 15¢ per person per year or 30¢ per animal. 
* a. Plant Approval - USDA inspected plants are approved for proper 

‘ventilation, adequate lights, and efficient sanitary systems ‘in accordance ws 
with plant construction requirements. The plant must also have easily 
clean, rust resistant equipment and an, 3pproved operating technique before ° 
approval is granted. If all thé a sary requirements are met, the 
establishment is approved and ingfectors are assigned 


b. Antemortem Inspection - USDA inspeétors, accompanied by & 
representative of the plant, check live animals within the holding pens 
to detect and eliminate those ynfit for slaughter, An animal may be 
totally eliminated and marked *condemned" for such cogdi tions as fever, 


sa - diarrhea, difficult breathing, or ee Condemijed animals are ; 
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‘handled and‘controlled by inspectorg and may. be“kendered (cook out fat),™ ° 
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tanked (fertilizer or anfmal feed), chemically denatured, or incinerated. 
Those animals appearing slightly ill, possibly just weak from the trip 
to the slaughterhouse, are also separated and marked "Sitspect™, . Suspect. 


. animals may-be slaughtered at the end of a day's production if approved 


by the inspector. The anfmals considered wholesome are marked "Passed" 
-and slaughtered. ; we 

c. Postmortem Inspection - The animais that are accepted for further. 
processing for human consumption receive’ a thorough postmortem inspection. 


' The carcass, head, and viscera are closely examined for physiological a 


‘signs of disease or abnormal conditions, such as abscesses. The USDA 


inspector pas the authority to comdemn seat during any stages pracessing » 


and to order the correction-of unsanitary conditions throughout the 
establishment. Unft carcasses are stamped "Condemned" 4nd removed from 
the processing area, hile others are stamped "Passed",, Condémnation can 


be partial or complete, deperiding upon the type and severity of the disease; 1 


for, example, complete condemnation is in order with anthrax and blackleg, 
while partial condemnation may suffice with tapeworms or bruises. Shoold 
unsanitary conditdons develop in any area, the inspector places’ an 


, = "Rejected" or "Retained tag on the equipment or area. The tag. is removed 


™ 


by the inspector only after clearing and reinspection of the ared. 


d. Products Inspection — Surveillance ig maintained throughout all s 
aspects of cutting, boning, grinding, curing, cooking, and smoking. Each 
process is carefully ined for sanitation and proper haridling. 
Temperatures are rtant in preventing spoilage, bacterial grevth,. 
or insuring proper cooking. Ingredients and additives are approved and 
checked for each product. by the inspector. Raw materials.used must be 
wholesome gnd theyend product must reflect this characteristic. The . 
inspegtor has the authority to reinspect any item that may become gour or 
rancid during processing or holding. Wholesomeness is the inspéctor's 
primary goal and all possible points: of conWamination are his coemcern. ‘ 


ee Proper Labeling and Laboratory Control - Inspectors use seven ‘ 


.g laboratories fo analyze meat products under ‘the "US Retained" tag. All 


\ingredients must be safe for consumption (nontoxic) and be in afrounts 
specified. bBackagifig and packing material must also be’ nontoxic. 
Adulteration is a constant concern during processing to guard against 
excess fat and moisture, the tise of foreign species such as horse meat, 
or incjusion of insecticides, antibiotics, and estrogenig residues. 
Prior to using additives in meat products, approval is granted by che - 
USDA according to criteria set under the Food, Drug, and Cosmetic Act. 
Additives which are acceptable and the specified amounts are listed by 
the USDA and only those appearing within this list may be included in a™ 
product. The labels are approved and verified to assure the name of the 


. product, ingredients (in descending order of contents), weight or 


quantity, and the inspection-legend. Ingredieges are the most important 
area on the label and USDA inspectors must draw samples for laboratory 
ice ta to insuré propér labeling. i 
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‘3 . J. The Wholesome Meat Act - The passing. of The Wholesome Meat Act, 15 
oy December 1967, allowed the mijitary to.procuré from state inspected 
°.. phants, The law di ts‘all state inspection systems to become “equal to" : 2 
ok, OF sort, otyinget the Federal (USDA). To Be eligible to sell their + ; os 
products.to the /U,S. Armed Forces, state inspected. establishments must a 
have consumer health protection and safeguards that eq these provided 7 
by the Federaf inspeqtion systems. The state inspection system is : : ~ 
' cavaluated and approved by the USDA, inspectors are assigned, and contracts 4 
are awarded, Préducts from’ state inspected meat establishments can now 7 
be exported or Shipped across state lines and in foreigg commerce. One . fs 
.. . © additional requirement is made by the military, any plant being considered \ 
for a’ contract must certify compliance with Public Law 85-765 (Humane : 
: Siaughter Act), 1 July 1960. This law simply states that meat sold to._ 
~ the Federal, government must be stagttered humanely. 


et Se 
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4, Military Inspection in CONUS - Class 3, origin inspections, are . .* ' 
accomplished on USDA approved meat establishments... The USDA inspector | 
will continue to provide wholesomeness inspectign through antemortem 
and postmortem. surveillance as well as sanitary inspection of the plant. 
The veterinary service will inspect products such as Beef Roasts, and 
Steaks, Boneless, Frozen, for contract and spécification grequirements. 7 
@Although origin inspections are flimited, it is important ‘to note the ._ * 
function of ‘the veterinary service is contract compliance. Any meat ; 
Jf product is’ subject to origin inspection if deemed necessary to insure 4 
3 Nery product comparable to that specified within a contract. The veterinary 
setyice assumes the responsibility of protecting the financial interest - 4 
of ‘the government by thorough-origin inspections, insuring the product - . 
produced attd shipped is thé product paid for. + 


Se ‘Military Inspection Overseas -— In overs€am areas, thé veterinarians’ 
of each major-@verseas command are responsible for providing and enforc~ 
_ ing sanitation standards for slaughtering establishments and for directives: } 
for the reporting of diseased or otherwise unsound carcasses. This pro— 7 “sae 
_ vision is necessary to assure that unfit products are not’ accepted for | / 
military use. To fulfill such responsibilities requires the command -°- 
veterinarian to exercise control over antemortem and postmortem inspec ; 
tions. This control is accomplished by providing military persofinel tX) _ 
perform or- supervise such inspections. Guidelines are set for military . 
inspectors within the "Mapual of Meat Inspection Procedures of the USDA", va 
and MIL-STD 1481, "Sanitary Standards for Megt Processing Plants in \ 
Overseas Areas." Normally, only those plants approved for exporting meat ~ 4 
products to the United States are used for military procurement overseas. wa: 
Additional duties are required of the vetetinary service overseas because ; 
there is no USDA. Such duties as antemortem, postmortem, routine sanitary : & 
inspections, laboratory analyses, examining products (during and after, 
‘preparation) which are being prepared for military procurement, and 


< examining the vehicles transporting such products ‘to military installations. ° 
\ co: 
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qe SHCTION E - ANIMAL SLAUGHTER AND GRADING © ee -— , § 


Te b. Meat - Meat is the edible portion of domestic Gnimals used for food 
.: Q@nd one purpose of the three meat classes; bovine, porcine, and ovine, 

is tg provide meat. The slaughter process produces carcass meats and 
2 d * variety rom the meat classes. Carcass meats are composed of muscle, ‘ 
reed «aamnective tissue, fat, water, bone,’ skin, nerves, and blood vessels. 
- 2 The edible organs and glands of the. animal are considered variety meats, ‘ 
“such as, liver, kidney, heart, brains, tongue,- nd stomachs. Meat packers 
+. ., ara responsible for preducing carcasses from live animals and separating 
carcass meats and variety meats for’ ay phere pr sessing. 
-. Meat Processing Sequence ~ Meat ‘is ipesduced: by live animals as nunete ‘ 
and the slaughter précess converts this quscle into meat, ‘by separating 
the edible from the inedible. The principles of the disassembly process’ 
are: separation of fat from lean, tough from tender, valuable from less 
valuable, and thick from thin... - 3 : aa 


de - Holding - Animals should rest with access to water and be denied Dy 
feed for twelve to twenfy-four hours. Rest’ should be wi@hout excitement 
or stress, causing frightened movement of the animals. IF such pre- 
caution is followed, animals are easier to eviscerate, bleed more completely, 
a produce brighter colored meat, and are easier to skin. ; 
2 


b. Stunning Methods ~ The Federal Humane S{aughter Act established { 
» three acceptable and humane stunning methods. The following methods are : 
- presently used to immobilize the animal and initiate a state of, uncon- 

Berea tOuanese so the animal does not suffer death. a 


(1) Mechanical - The aachantent method, using a cash bolt pistol, 
grushes the skull along the median plage just ddrsal. of the eyes. The 
skull is thin in this area and fragments are lodged into the anterior 
cerebrum of the brain immobiliziag the animal. The medulla oblongata, 
located posteriorly in the skull, regulates heart function and remains 
operable, aiding in bleeding the animal. . . . 


- (2) | Electrical - The electrical method is used mostly on swine. 
Approximately 90 volts for 2 to 10 seconds on the forehead, will leave * = & 
‘the animal unconscious and allow complete bleeding. 


~ 


a 
(3) Chemical ~ The chemical method dakences of ,arge concentra- 


tions af carbon dioxide gas for 50 seconds in a closed tufnel. This. 
method suffocates the animal ‘and will allow 20 seconds for initial sticking. a 
* 3 
Cs Sticking-Bleeding - Bevine-and.ovine animals are severed from the | 
steruum to the. lower jaw causing hemorrhage of the carotid artery and 
jugular vein, _It‘is common practice to reach into the amterior thoracic 
7 cavity and also sever the aptee (carries blend away from the heart) to 4 
Ae a . . | | : 
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and width of the knife just anterior of the sternum. The cpening. fs, email, 


allow more rapid bleeding. Porcine animals’ are stuck for osky the Length = } ri 7 2 
ee 


but due to the additional processing step of ecalding (to loosen hair), 

this is necessary to prevent contamination from the water. Alli species 

ara allowed te bleed for 6 to 9 minutes prior. to severing the medulla - Se 

- - oblongata to -ihsure complete bleeding. However, the medulla o ats A 

77 «must ba sefered-before further procesding to insure total deat He | 

: quantity of blocd expected is 30 pounds in’ bovine, 5 pounds in ovine, -+ 
and 7 founds in porcine.. : oak . 


i _abey 


Sue et ae ad : pte : 
d. Removal of Shanks ~Shanking) + The shanks are removed during the ‘ a e 
same time as the head, before moving out of the bleeding area.; The a ae 


foreshanks are removed in the parpal joint, distal te the radius and 

uina, The hingshanks are 5eV in tarsal joing distal to tne targus 

or hock. The tdrsus must remain because it serves as a point of attach- 

| - pent for the gambrel tendon which is used to suspend the carcass from 4 

i the rail. * 7 : oe Oe 7 ; a 

| @e. Removal of the Head -. The head is skinned, thest removed at the ‘ 

\ _ first vertebra} joint. .. Each head must be tagged to,identify it with ie 
- the carcass and washed. The parotid, suprapharyngeal, and mandibular : 

lymph glands are incised by the USDA inspector to check for disease. 

Good indication of disdégse is off-color, bloody, swollen, oF abscessed | 

conditions. The masseter (chewing) muscle $5 giso incised te check for 

tapeworm cysts which would cause rejection of the head and the tongue 

is inspected for abnormal conditions; sach a horns. - The head ‘will , 

-remain on the inspection rack until -the. carcass and viscera are inspected « 


aad passed. rs. i ow ‘ " ¢ 


2} 


y es oe a 
f.. Removal of Hide, Hair, and Pelt - S nning the animal ts important 
an ang requires skilled personnel. Care must bée taken to prewéne utting : 
or mutilating the external muscles whjle removing the skin. e skin,: | « 
specifically the hide, is more valuable as 2 by-product without holes or — , 
suts. The carcass is devalued also by cutting or mutilating the surface 7 
taking away from the <overall apperance. Bovine and ovine animals are ; 
skinned in such a manner that the external fat covering allows some room’ 
for error. Skinning is ‘also easier in these animals‘ due to the carcasses “.¥# 
oy being hot. Porcine animals’ are skinned during boning and therd is a- large 
= external fat covering to work with, but the fat is hard from being chilled.. 


; LP 


e A . 
. (1) Bovine hides are removed primarily by pneumatic hide pullers. 7 
| The skin is released on the shanks, neck, and brisket by hand and the , . = 
_ animal ‘is made stagionary while the hide is pulled off, Some cutting ts - “ne 


required on either side to prevent tearing of the external. muscle, bur the 
external fat covering allows cutting to some degree without showing in: - 
‘vthe finished product. ‘ 
(2) Ovine animals have a membrane covering the external muscle 
called the fe.l membrane which must be left on the carcass. This 


parchment-like membrane preserves and retains moisture in the carcass 
during chilling. The pelt (skin and wool) is released with a knife on toe 


a { 
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“a e 2 7 eo ‘ ~ . “at 
“the shanks, néck, and brisket The remainder of the pelt is removed’by + ~ 


forcing the fist'-between the fell membrane’ and the pelt, preserving :: 
the fell membrane. ‘  &s : Ps 


_ (3) Poecine animals are processed much the same as bovine or 
ovine except ddring skinning. The hair is loosened -by, scalding the 
animal in hot/water (160°F) for-3 to 4 minutes, Removal of hair. is 
accomplished by a set of rotaring flexible-paddles, hedting the already 


; loosened hair out, The skin remains on the carcass until. fabrication 


into retail marker cuts. 4 
— : é. 


(4) During the interim of time between heading and skinning, 


_ gvo, important, ties are made. The Wead ig relieved of the esophagus and - 


. 


Q 


trachea and tO erevent the digestive contents from escaping, the esophagus 
is tied. As the héde is:released from thé hindshanks and rump area, the 
rectum is loosened. This area ‘of the alimentary tract is called the | 
‘bung and also is tied off to prevent escape of the digestive contents. 


- gs /Evisceration - Examination of the visceral ahd body lytiph nodes, ° 


“the organs @f the viscera, and ‘the exposed pdértions ef the carcdss are - 


accomplishe during this process. Carcass@s are suspendéd by the gambrel _ 
‘fendon on the hindleg from the start, and evigcerafion’ also takeg' place 
from this position, The incision is made on the ventral median plane 

from the poster .o ‘to the anterior end. The abdomen is completely dpened 
with a knife and the sternum is split with a power saw. The thoracic 


viscera are separated fron the abdyminal viscera immediately after 


Gemoval. In addition to the previous iigations made at the esophagus 


-and rectum, the duodenum. (smell intestige, must be tied at both ends to 


prevent the coatents from escaping. The brdnchial lymph nodes are { - 
incised and the 3 sigs are check for. pheumonic conditions or cysts. 
infestations. The heart and lungs are exaihined for cysts and the heart 

45 opened for further inspection. The remainder of the diidominai contents 
are inspected by examining the mesenteric, portal, and inet iyaph glands, | 
The most obvious and frequent cauge of Fejection or condemnation is fecal 
or dirt, contamination and abscesses ‘résulting from numerous diseases. 


a 


he Splitting and Washing 7 The carcassis inspected for wholesomeness 


‘ Just prior to being split into sides (equal halves) and will be removed 


berore splitting’ i& marked "Condemned". ‘If the.carcass is inspected and 
passed, it will be ‘halved along the vértebral column exposing thea chine 
bones. Splitting is most conveniently accomplished in the areuchea: area 
and also aids in rapidly chilling the carcass. Washing is necessary at 


this point to remove bone residue, blood drippings, and any extraneoun 
material » “3 


*% a. 
4 


i, Shrouding ~ Shrouding beef is simply covering the exterior surface 


“+ ef a side of beef with heavy muslin. - The cloth is wrung out in either 


plain hot potable water.at a temperature of 120°F to 125°Fy ora. 20 per- 


cent potable hot salt water (brine) solution at @ temperature of about 


"115°F, i Thes® shrouds are held in place by large, wooden of metal shroud | 
. 7 ’ & : we : * 


4 kw 


t - 


ap a : 8-28 


4g 
inane 
198; ) 
e .« * > 
, § ra -—, % * 
‘ 2 | f 
y) _ | | 
. . : t . ' 
~ + 
e i, ak : 
> * 


) 


~“é 


4 & 


7 


‘ 
- @ 
\ 


ci 


& 


© Ok 
* « 


t - 


r % toe _ ae So pF 
t ‘ bi ‘ , og . ? 2 : ; > % e d TO . és 
pins, and-gemain on the sides of beef until the beef is completely chilldd. ~ — 


Chilling ¢ will vary with the size.of the. sides, but usually lasts . 
‘€rom 12 to 24 hours Z | Cee a Ue og : 

Gy Plain Shroud ~The primary purpose of shrouding is te’ vce } 2 
mositure loss known as shrinkage. Normal shrinkage is approximately 3 + 15 _ 4 = 


percent for unshrouded sides, and for shrouded sides, the moisture loss 
is only 1 to 1 1/2 percent. Since the shroud is pulled tight around the | 
external surface, it improves the appearance by molding the fat and % ‘Ww H 
absorbing.excegs blood, The cover provided by the shroud prevents - s : 
‘external contamination. - - : 


(2) §ait Water Shroud + THE primagf wotive of Salt water 
shrouding is ‘to, bleach the external fat, le it also’ accomplishes all 
sore he benefits of a plain shroud, The only real disadvantage is with se 

‘galt water shrouding a condition called "sait burn” or “salt run” id 
develops on thinly finished beef carcasses. Placing a salt water shroud - 
on a side of beef with thin fat covering will tend toe discolor the red a 
meat, turtiing it a dirty gray color, presenting an unattractive appear- _ . . \ 
ANCe. | r % % 4 . 3 

je Chilling» Chilling shoutd be accomplished as rapidly as possible. = 
However, care should be taken that the sides are*not subjected to too 
cold a temperature. Extrémély cold temperatures have a tendency to freeze 
the exterior surface and this prevent adequate rapid chilling of the Sst 
internal meat. : . 3 : re : 
_. (1) | Temperature ~- A cooler temperature of 32°F to 38°F is ‘ 
recomménded. The product should be chilled. to 40°F or urder and should 
not be frozen. Carexshould be taken to prevent carcasses from tduching, 
thus alfowing for maxTtum afr circulation. Cooler doors should also ‘be 
kept closed to” prevent temperature fluctuation. ; “ 
° (2) Humidity : The humidity ,is also important in maintaining ~~ eo, oe 
the freshness of carcass meats., Humidity that is too low will result 

in excessive carcass shrinkage, and poor cooling. On the other hand, 

humidity that is tco high will cause the carcass to become slimy. 2 te 
Experience has shown that the best humidity for beef chill Boxes is 
from 75.¢o 85 percent. oe i 7 ‘ 


<I 
¢ 


(3) Frozen Products + Frozen beef is first chilled ina chill "9 2‘ * 
‘pox at 32°F to 38°F. , In order to freeze the product it is placdd ins 
“piase’ freezer rapidly bringing the’ température to O°F, The fhitial ae 
freezing of beef must be below 10°F, For U.S. Armed Forces procureent, < 
ip aheaes must’ be held at O°F or Tower after the'initfal freeze. This . 
temperature must be maintained up to, during. shipment, and upon arrival ra 
of the product at destination. Finally, usless otherwise specified, is a 
frozen beef for U.S. Armed Forces procurement will ‘not normally be held Ls 9S 
in a frozen state longer than 180 days. ~— i. ee 
; - 8-29 7 : 
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k. Sales Cooler - Beef carcasses move from the chill box to 4 sales 
cooler for further processing, The shrouds have served their purpé6se 
at this point and are removed. Ribbing 1s accomplished by cutting 
between the 12th and 13th ribs.to expose the longissimis dorsi‘’muscle , 
and quality and determine a qiality:grade.” Carcasses are usually sold 
from this point to meat retailers who process them inte retail CULS« - 4 


3. “Quality Grading : The USDA has developed: a system of classifying 
carcasses into a few definable quality groups according to the desira~’ 
bility of the product. The-desirability or degree of excellence of -each 
carcass is derermined by evaluations of conformatiod and quality made by 
PSDA meat graders. fach characteristic “is evaluated. separately but.with 


{eye of beef). USDA graders can ow examine the carcass for conformation — . 


4 combination af the results a quality grade is dwarded. The USD 


quality grades in decreasing order are Prime, Choice, Good, Standard, 
‘Commercial, Utility, Cutter, and Canner,. . - : 
“a. Conformation’- The shape’ in which the carcass or primal (whole- 
sale) cut is formed is teferred ‘to.as its conformation. In general, 
conformation can be described as the relationship of the width to the , 


. length of a cut or carcass beef, Beef having highly desirable conforma— 


tion is often described as being thickly or fully mus¢ied, ‘round, or 


_ wide and thick in relation té length. The donformatios; deseriptions for 


each of the grade specifications refer to the thickness of miscling and 
to an overall'-fegree of. thilckness and fullness of the carcass and its ° 
variols parts. «Carcasses or primal cuts which meet the requirements 
for thickness of muscling specified for a grade are considered to’ have 


adequate conformation despite the fact that they may not have the overall & 


degree of thickness and fullness desired because of a lack of fatness. 


xy : y 


“ (i) Determination of Conformation - Evaluation of conformation 


should be performed by taking an average of* the corfermation of’ the 
various parts of the cargass or primal cuts. Each part must be cof-* 
sfderedswith-regards- to its weight in proportion to the weight of the 
whele carcass.and the general value of each part must be compared with 
the other parts, For example, the chuck and round are nearly the same 
percentage of the carcass weight, but the round is considered the more 
valuable cut, Therefore, in evaluating the overall conformation of a 
Carcass, the round will be given more consideration than the development 
of the, chuck. Similarly, the loin receives much more consideration for 
conformation than the rib, since it is a more ,Waluable cut and comprises 
a gréater percent of" the carcass weight; 


(2) Ideal Conformation - Superior conformation implies a high 
proportion of meat to bone ard a high proportion of the weight of the | 
carcass or cut im the more valuable parts. - It is reflected in tarcasses 


and cuts Which are very thickly muscled, very fyll and-thick in relation 


_ to their lengths and which have a very plump, full, and well-rowndeu ~ 


appearance, Inferior confotmation implies a low proportion of meat to- 
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bone and 


f{N thinly muscled, very narcow and thin in relation. to their.length, and 


N 


wwhich have a very angular thin, sunken appearances 


oe: : ee Bat 
" ' be Quality - Quality is the flavor, guiciness, tenderness, and - 
overall acceptability of a carcass. The indicators of quaiit) are 


. ,  waturity as indieated by the color and hardness of the bone, marbling 
'<" \ which is imtramuscular fat, color of the lean, and texture or firmness 


of lean. Evaluation of these characteristics will give the méat grader 
an estimate of che palatability a carcass may exhibit to s consumer. | 
Cargasses awarded the USDA Prime grade exhibit these characteristics 


to the highest degree and are very high in palatahility. 


-” 


Gp. Maturity - Highest quality carcasses are produced by youthful: 
animals because of the proven tenderness in young carcass meats, for 


; ae less use a muscle is subjected to, the greater the tenderness. 
"Als } 


rs 


as at ghimal matures, additional amouats of -tough connective tissue © 


are deposited between muscle walls. . Carcass maturity can be estimated - 
by. examining bone character‘ in carcasses. Youthful animals will exhigit 


soft, red, porous boneg which are not obsified in areas such as the buttons, 


; ‘ ¢hines, ribs, and sternum. Mature animals’ have hard, white, non-porous 
. ,» ,bones indicating ossification. The importance of. bone observation is 


. «and tengfernes | 
‘the cooking process as fat breaks down. The tenderness is a result of 


enuphasized by the fact that quality déterminations cannot be accurately 
mage in meat separated from the bone. | re 


marbling. If,contributing to quality, marbling adds flavor, juiciness, 


; acquired. during» 


(2) core - The fat distributed intramuscularly is’ known as 
to meat cuts, Flavor and juiciness are 


fat being deposited next to the connective tissue of the muscle cell wall. 


. 


As ‘garbling is deposited, it forces the tough comective tissue to flatten 


And stretch, thereby, weakening its structur® High quality carcasses 


| * exhibit liberal amounts: of marbling along with youthfulness. - Plentiful 


a 


marbling cannot be used a6 an indication of quality without the maturity 
indication of bohe because mature (hard-boned) cows also show liberal 
marbling. - . * |  ) 


~ 


, (3) Color of -Lean - References to color of lean in the grade 


" desgriptions _invoive. only colors associated with changes in maturity. 
: . The normal' variation in color is from light cherry red to purple (deep red). 
- gs the animal matures, but this is not always true. Since color of lean 


is also affected by variations in quajity, references to color of lean in 
the. grading des¢riptions for a given degree of maturity vary slightly 


Le with different levels of quality. In determining the maturity of a Carm- 


cass orjcut in which the skeletal evidences of maturity are different 


~ - . from’ thdse indicated by the eclor, siightly more emphasis should we: 


‘ 


placed. dg the characteristics of the bones, and cartilages than on the 
characteristics of the lean, In no case, can the overall maturity 


| Cr Bah _ 


a low proportion of the weight ‘of the carcass or cut in the. nore 
valuable parts. It is reflected in carcasses and cuts which are very : 


te Og : s ¥ 


‘ ¥ G& the carcasa or edt § considered more than one’ full maturity group | 
-.  , different from thar indicated by its bomes and cartilages, - = 
ee (4) Texture of Lean - The texture or firmness of the lean, 

o much like the color, changes with advancing maturity. The small size 

~ of muscle fiber b es in young carcasses and the lack of tough ~ 

- 9 connective tissues Lend the muscie to a smooth and springy texture. 

¢. . As the dnimal Datures, muscle fibers become larger and connective tissue 
: - 4s deposfted in noticeable amounts to increase toughness. Texture, ” 

: ~  adong with colof, are considered only in -such case that other maturity 

. +s « factors appear slightly below the requirement for any grade. A carcass 
-  “ "" .may show, for example, bone character below the requirement for USDA 


” 


x 


_ * Good, but the texture and color may be High enough to bring the overall 
+ quality in line for this grade, ‘ a ae 
*€ : 


c. Compensation - The final grade of a carcass or primal (wholesale) 
a t is based on a composite evaluation of its-conformation and quality. 
ince few carcasses have identical development of conformation and .. 

quality, superior amounts of one may compensate for deficient amounts of 

. the other. A superior quality ia all grades is permitted’ to compensate 

fcr a deficiency of conformation. The rate of comp ion must be on 

. ~ ap equal basis. For example, a given degree of superior quality, above 

| ‘ Che minfmum required for the same‘degree of deficient conformation. In 
oy a similar way, superior conformation may compensate for deficient quality 
“4 dn all gradeb, except prime, choice, and commercial, at the rate of one~ . 
a . third. The conformation must be at least one=third more than the requited 

en minimum conformation required for the grade concerned. : 


: G, Quality Grading Classes - Basec on the characteristics of meat 
“| and bone, beef carcasses are divided into two classes for quality grading. 
on The First division is steers, heifers, and cows which can grade all eight 
quality grades. The second division or class is made up of young bull car- 
; casses which have not yet developed secondary sex characteristics. These’ 
' , ying bulls are marked as "Bullock" and may be awarded Prime, Choice, Good, 
Standard, or Utility grades. -Due to the difference lean meat charac- . 
, texistica, the bullock is graded by a different set oMstandards than ; 
steers, heifers, and cows, Regardless of the sex or class designation, 
each carcass is gradeg on meat hone characteristics, and’ the similarity 
of steers, heifers, and cows allow them to be graded with the same stand- 
&rds. Although bull and stag carcasses were quality graded in the past, 
the economic return did not warrant continued quality grading, therefore © 
their carcasses are only yield graded. : 
"4. Cutabslity or Yield Grading - Beef carcasses can be considered to | 
consist of lean, fat, and bone. The lean along with marbling and certain 
‘| amounts of other acceptable and palatable fats furnish the edible at ae 
Large deposits of external and internal fat on a carcass are not desir : 
and must ‘be trimmed fromthe lean. Bone, although a functional necessity 
to the animal, is not edible and must be consideted.as waste. The edible 


- .  @md palatable portion of the carcass remaining after trimming and boning 
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. ‘ean be described se a percent or ratig-of the whoke carcdsa, ‘This ratio ~ 
- de. teferred to.as the eutabilaty.or yield of the.carcaas.  - a 
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- aa Verdable Pactors - khere are f4ve Gutability grades or. groups ee 
.deaignaced “1 through 3. These graces sre dqxereiees Oy oe eetvibe, : : 

factors; the thicknesa of external fat; the emourit of Kidney, palvice Te ys 
Ds and ‘tesrt fat; che carcass waight; and the cross-sectional ar of We “ 
=~ |, rdb eyesmugcle. The factora are used with, five.constants if-a: x & 
fe mathéenatical formula furnished by the USDA to compute a grade designation, oe 
_ The Eordulatekes the following form: Cutability group's 2.50 + 2.50 + ° rp 
. = 0.20P + 0,0038W ~- 0,32A. r. : : : , 40 * me : ‘5 


er, * i : -* 
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a - | (1). Thickness of Fat.= T ~ The amount of external fat om a car~. 2° oe 
5. ghse de evaluated in terms of the thickness of the fat over the rib eye : 
muscle, The rib eye fat is measured perpendicular to the: outside surface, ° i 
_ &t @ point three-fourths of the length of ithe rib eye from its chine bone. 
” this measurement may be adjusted, as mecessary, to reflect ususual-amounts’ =. 
of fat on, the other parts of the carcass. .Each one-tenth inch chagge in Pe 
. adjusted fat thickness over the rif eye can change the cutability grading oe 
- hy 25 percent of 3 cutability group. _~ 


' ss (2) Percentage of Fats = P - The amount of kidney, pelvic, apd 
- heart,fat considered in determining the cutability group inclades the. 
kidney knob, the lumbar and pelvic fat /in the loin and round, and the : : 
heart fat in the chuck and brisket ares. These fats are removed in tig te * 
making closely trimmed retail cuts. The amount of these fats is evaluated + . 
objectively and expressed a8 & percent of the carcass weight a difference. * * & 4 
in the anount of these fats equal to I percent of the carcass weight, will ag 
— change the grade by 20 percent of a cutability group. . ce, 7 ‘ - 


(3) Carcass Weight ="W - Hot carcass weight is used in determining 


the cutability group. As the carcass weight increases, the percent of : 
i retail cuts decreases. A difference of 100 pounds of hot carcass eseight — ; 


will change the grade by approximately 40 percent of a cutability group. 


(4) Area of Rib Eye = A - The cross-sectional area of the rib 
eye is determined where this muscle is exposed by ribbing. This area is 
usually estimated subjectively, although it may be measured. ‘An increase 
in the area of rib eye proportionally. increases the amount of retail . a 
cuts. A difference of 1 square inch in rib eye area may change the grade 2° 
by approximately 30 percent of a cutability group. , 


b. Cutability of Wholesale Beef Cuts - Yield grades. can be applied 
7 to wholesale market cuts by using. che game formula. The forequarter, . 
r .. *hindquarter, ribs, loin full-trimmed, and short loins trimmed are 
. examined for the four variable factors and designated 4 yield grade from 
the USDA formula. Since hot carcass weight is used in.the formdia snd 
these cuts are chilled, factors are available to convert -the chilled . 
weight of the cuts to a hot carcass weight. The percentages of fat in : 
the kidney, peivic, and heart regions are also available by quality grade 
f 8-33 
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‘for the wholesale cuts. ‘ : “6 ; a 


carcass sex is a macessity during inspection. 


4 
‘ 


- fy. Hot Carcass Weight. - Obtaining the hot earcass waaenk fron 
chiited weights cf the wholesale cuts—is accomplished by: multiplying 
‘the chilled weights by a, constant. The’ constants: are | bas > grr = 
percentage shrinkage eath cut undergoes. during’ chill and. the 
percentage éach cut ee ‘in the carcass, The convérsion constants: 


- for chese cuts are: — : ma 
: ‘Forequarter . ot a 3.40 ' = p -— | 
a '  “ Handquarter. : 425 : . _ wet 
Rib le 22. 75 er ea 


. ‘Loin, full-erimmed _°12.75 - : 
Ae Short Gia trimmed — 29, 10 F a ae 4 ; 
e ! « a : 3 
— €2) des cts of Fate in Wholesale Cuts - a =s ate ais 
availabie for each- quality grade to usé in the formula tor the variable’ 


of kidney, pelvic, and hextt fat. These aré established from mich 


g@cxperience in grading carcasses and knowing, for example, the percentage . 


of these fats in prime carcasses is most often 4.5‘ percetit; therefore, 
a $rime quality cut would be from a carcass wit sthe same ete ee es 
The constants according to Aan EY aredas are: S 


“4 GRADES | | PERCENTAGE of dan Pelvic, and and i on 


Heart Fat Fat . . 
* eo oo “ ce : . 
_ _ Prime as * —  &eS 5 
 . . Chodce - Scs> * ue 
Gaod | ‘ | 3.0 ® ; 
Standatd 2.0  § o as . 
‘ Commercial 4.0 ? ‘ 
Utility 2.0 9: i ; 
Cutter and’ Canner bed 


SECTION F - THE FEDERAL SPECIFICATION FOR CARCASS BEEF 7 


1. Class ~ Beef classes refer to the sex of the ‘animal. The er 


’ classes considered are steers, heifers, and cows with buli and ‘Stag: 


carcasses excluded from procurement. Sirice “class isa speci¥ication | 
requirement and may be specified in a procurement contract, determining 
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a. Seiaas: ‘Deseription - The classes defined within: the federal; |-, 


. specification. are members of Class «1 of the USDA quality ‘grading sections. - 


All of these animals can be awarded one of the eight quality grades 
except cows cannot grade prime. The characteristics of ali three classes 
described ave desirable. for the eee which — the on ics 
of choice and goed. ; . ; 


: ° 7 gl } 
? hs : i 


2 ne? | ea 


» 


* 


: ee . 
ro cows e * a 
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at 


female bovines that haye not! BS 
The jean and bone characteristics 


e of youthfulness and the lack 
fers and steers most desirable. | 


this class. 3 many of the quality characters seen in 
heifers_and steers buf are long on maturity as noted in bome character. . 


The conformation is more’ angular than blocky, but these animals are often 


desirable. <« 
‘ mee ce He : a a = . . 
be Sex Determining actors - Sex must be determined by examination 
of the carcass during igspéction, There are four factors which can be. 
eyamined on each hindq er to determine the sex .or class of af animal.. 


re a) pizzle Eye - If. the carcass is split exactly in half, the 
pigzle eye will be visible just posterior tothe aitch bene in male 


* tarcasses. It serves as the muscle attachment of ligament of the 


penis, ft is normally one-half inch in diameter but may be larger in 


_ bull carcasses. 


(2) Pizzle Eye Cap = The lean muscle Pa Ser the pizzie eye 
is the pizale eye cap. This muscle is found only in male carcase-s and 
gives the posterior end of ‘the aitch bone a different appearance in each. 
sex. In the female there is fat at the posterior end of the aitch bone, 
since there is no ‘pizzle eya cap or.pizzle eye. _ . * % ; 


_ es co ae ; 
= (3) Gracilia Muscle - Splitting the carcass exposes the gracilis 
muscle in the hindquarter, extending from the cod or mammery fat to the 
posterior end of the aitchbone, The female gracilis muacie is bean- 
shaped and free of any fat ‘covering.- Since this macie is completely 
exposed with no fat covering in the fapale, the term “bald spot" is often 
used to describe it. Male gracilis muscles have 4 veshaped fat covering 


‘over the posterior one-half and do not appear bean~shaped. 


’ " (4). Udder and Cod Fat - The cod fat is found in males and udder 
or dug fat is characteristic of females. Cod fat is the rough, knobby 
fat of the scrotal sac in:steers. The dug fat is mammaty tisgue of cows 

and heifers. It is smooth in texture and more extensive in‘heifers than 


a. ‘ 
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2. Style - Style refers to. the method or manner’ of cutting the carcass. 


The term is described within the federal specification for ‘ive styles 


and each is. considerably different. The different styles most be under- 
stood becatise the nilitary uses such poem nee on -precurement contracts 
' . and other inspection documents. 


a. Style I, Carcass Quartered - The beef carcasses in this style 
-shoald consist of four matched quarters obtained by splitting the ver- 
tebrae along the median plane and ribbing the animal, which ie to. 
sever it between the 12th and’ 13th ribs. Each quarter must be marked 
with a number to identify it with a specific carcass. It should be 
understood that trimming is done according te the purchasing agreement 


or contract. and may vary from the specification, Trimming may include _ 


removal of the diaphragm, buc if not removed, the tendinous portion 
(serous membrane) must be removed to expose lean tissue. The thymus 
gland, mediastinal tissue, and heart fat shall be closely trimmed ana 
removed. In addition, female carcasses mist have the mammary tissue 


(udder) trimmed to no more than one inch in thickness. The hanging tender’, 


a@ poorly bled muscle of the abdominal cavity, must also be trimmed to 
one-quarter of an inch. Other fats and trimming may be specifieg in’ 
such areas as the kidney knob, pelvic, lumbar, and thoracic regions, 
depending con the contract. os : 


be. Style Ii, Side - “Beef in this style consist of one matched fore- 
quarter and hindquarrter from onehalf of the, rarcass. The quarters are 


+ 


“ 


. Marked for identification as in carcass quartered. The ‘trimming’ require- 


ments are equal to Style I spectficattons. 


“ Style III, Forequarter - The anterior one-half of the carcass 


separsea by splitting and ribbing comprises this style. It will contain 


twelve ribs and should comprise 52 percent of the weight of one side. 
Trimming and processing are in accordance with carcass quartered. 


d:; Style IV, Hindquarter ~ The hindquarter should consist of the 


posterior portion ot a side, Separation from the forequarter is between 


the 12th and 13th ribs leaving one rib in the hindquarter. It is 


approximately 48 percent of the total weight of one side, Trimming and 


processing ESaerceenrs are equal to: carcass quartered. 


e. Style Vv, ‘Wholesale and Fabricated Cuts ~ The cuts derived from 
beef ‘carcasses through normal commercial practices are included within 
this style. All products must be processed under the C3DA stamp of 


wholesomeness and the applicable quality grade. The raw materials must 


be chilled, sound, well dressed, split, and quartered. beef carcasses. 
There are twenty-two basic wholesale market cuts including ground and 
ticed beef which can be further processed to yield a total of seventy-__ 


two wholesale cuts derived from each carcass side. The enumeration -and 
deseription of each cut is detailed in the federal specification, there- 


fore only the basic cuts will be discussed. 
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ro (1) Style V, Round Prisal,- The round, primal with ene rump am (tl 
: shank on ie that portion of the hindquarter remaining after the removal - : - 
of the untr €ull loin and flauk. The untrinmed full loin and flank ey 


are severed from the hindquarter by cutting iS a straight line 
perpendicular to the gontour of the outside (skin side surface) of the . = 
 fWindquacter. Tae cut starts at the junction of the iast (€4£th) sacral. an — 
vertebra and chet first caudal vertebra. The cut continues through the - ; 
flash, juat missing the end of the proturbance of the femur bone. It 
exposes the ball of the femur bone and continues in a straight line to 
completion. e tip or rear innermost corner of the fifth sacral 
vertebra r attached to the first tail bone. Finally; all cod 
udder, and pelvic fat on the round, after separatton, may renain. 


- Ff? 


(2) Style V, Loin, Full-Trimmed - The loin is that portion of 

the’ hindquarter retaining after severance of the round, flank, hanging aS 
tender (preaent on left side only, which is referred to as the open side), 7 aon 
kidney knob, and excess fat from che lumbar and pelvic (sacral) regions i. 
ingide the lofn, The short loin and sirloin (loin end) are in one piece. 
Tie backbone of this portion includes 1 1/2 thoracic vertebrae, 6 lumbar 
vertebrae, 4 sacral vertebrae, and the tip of the innermost corner of. oe 
‘the £ifth sacral vertebra. The kidney knob, including the kidney we po 5 
and the fat lying closely around the kidney, is. removed from-the loin by — ye 
a cut starting at the rear end of the kidney and: slanting at the rear of = 
: the 13th rib. This leaves the 12th rib practically free of lumbar fat. oS 
> | The hanging tender is entirely removed at a point oppasite the juncture. ; 
| of the first and setond tumbar vertebrae. The fidnk is gsavered from the 

_' loim’at the ventral point of the round, with no more than 1 inch of fat 

+ vemataing on the flank side of the face pf the loin, and continuing in a 

". gtraight line to a point on the inside of the 13th rib. This point is © P 
determined by measuring 9 to 10 inches, in 4 straight line, from the ; 

- genter of the protruding most ventral edge of the 13th thoracic vertebra. 
vf The fat is trimmed from the-isiternal lumbar section of the loin with . ‘ 
the full loin lying unsupported and with the meat side (outer surface / 
or skin side) down on a flat surface. ; . 


; (3). Style V, Flank - The portion of the hindquarter remaining | ‘ 
| after severance of the full loin is the flank, Its separation from the 


hindquarter was discussed in Style V, loin, full-trimmed. 


.- 


(4) Style V, Short Loin — A perpendicular cut to the contour of 
the outside (skin side). surface of the loin, full-trimmed yields the short 
. .. loim. The cut is made at the junction of the fifth and sixth lumbar 
vertebrae, and continues in & straight line to the end of the hip bone. 
Not more than 1 inch of the pin bone and related cartilage i# to be left 
. on the short loin. - 


(5) Style V, Sirloin (loin end). ~ This is the jtcker, posterior 
portion of the trimmed full loin remaining after severance of the short 
Loin. 


8-37 


og 


* * + e 


oe , : P os 3 : . y . BS z 7 . 
"ess £6) Style/V, ‘Cross-Cut Chitck - This tur is obtajned from the. - 
forequarter by‘ cutting through the Sth and 6th riba in\g st#aight line., ¢ 


‘The cut is continued through the costal cartildge,- breast bone (sternut),— 


and related meat until severance is complete. 4 
r ing . . . a m ne . . 

: - (7)° Sryle' V, Squayé-Cut Chuck - The square-cut chuck, which is ~ 
also referred to'as the regular chuck, is obtained by removing the fore- 


shank and brisket from the cross-cut chuck, A cut is made through the 


crosa—cut chuck in a straight line perpendicular to the contour of the out~ 
side (skin side) surface. This cut-separates the combined brisket . 4 
foreshank from the cross-cut chuck, leaying the square-cut chuck. 
: , e 

(8) Style ¥,-Foreshank - Foreshanks are obtained from the fore- 
quarter after removal of the cross-cut chuck and the brisket. The natural 
seam of the flesh is followed, leaving the "lip" or web muscle on the 
brisket. ; 


(9) Style V, Brisket - The brisket is removed from ‘the cross—cut 


chuck by. cutting in a straight line perpendicular to the long axis of the 


ribs, from the anterior extremity of the sternum cartilage. This. cut 
extends to, and includes, the fifth rib so as to form a right muscle. 


(10) Style V, Rib Primal - It is that portion of the forequarter 
remaining after removal of the cross-cut chuck, and short plate. It 
contains parts of seven ribs, the sixth to the twelfth inclusive. The 
cut starts not more than ten inches from the center of the protruding edge 
of the 12th vertebra and continues in a straight line, terminating aft a 
point between the fifth and sixth ribs, measuring not more than ten inches 
from the inside of the sixth vetebra. The portion of the diaphragm 
remaining on the full rib after cutting is removed. 


(11) Style V, Short Plate - The portion remaining in the fore- 
quarter after removal of the cross-cut chuck and rib primal is the short 
plate. The short plate contains parts of seven ribs (6th to 12th), the 
costal cartilages, and the part of the sternum bone that extends 


posteriorly to the fifth rib. The cut necessary to achieve the short 


plate was discussed in Style V, rib primal. 


(12) Style V, Back - The back contains the full rib and square-cut . 
chuck of the forequarter all in one piece. This means that the short ; 
plate, foreshank, and brisket have been removed. Separation is accomplished 
in a smooth, continuous cut. 


(13) Style V, Triangle - The triangle consists of the forequarter, 
minus the rib primal. [It contains the short plate, brisket, foreshank, 
and square-cut chuck, all in one plece. 


(14). Style V, Armbone Chuck ~ The armbone chuck is derived from 
&@ cross-cut chuck by removing the brisket as though a square-cut chuck 
would be produced but the foreshank remains. 


o 
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3. General Inspection Requirements - Inspection is accomplished by the 


_ procuring agency of the Federal Government, or by a duly authorized 


representative, at a time And place designated by the procuring agency. 
It may be ag the site of preparation (both during and after preparation), 


at a suitable point in transit, er after delivery at,destination. Uniess 


otherwise specified, final iaspection is normally accomplished at the 
time of delivery to destination. — Regardless, the supplier or contractor 


f 


‘und&r which the product was manufactured, prior to offering the product 


to the U.S. Government for- acceptance, ,The contractor is further required, 
unless otherwise specified in the contract, ‘to furnish an official inspec- 


tion certificate issued by the USDA certifying that the grade of the pro- 
duct supplied is as required by che contract. Contractor's inspection 
records of the examination of the product should be complete and avail- 
able to the U.S. Government upon request. The U.S. Government reserves 
the right to perfor any of the inspections set forth in the Faderal 
specification under which the product was purchased, where such jaspec~ 
tions are deemed necessary to assure that supplies and services ¢onform 
to prescribed. requirements. : 
: : > 

ae Contract. Compliance -— When inspecting. for contract compliance, 
you should have a copy of the contract in hand. Be thoroughly familiar 
with the document and all related publications, such.as clauses and. 
specifications, cited in the contract. inspection of the ‘product 
should include an examination of its grade, weight, temperature, and 


-markings. Also, the cleanliness and the temperature of the vehicle used © | 


to transport the product should be checked, as well as that of the beef 
holding or sterage rooms. When inspecting the product for wholesomeness' 


and soundness, check for the presence of objectionable odors, bruises, 


blood clots, multilations, and discoloration. Beef should algo be free 


of other detrimental blemishes, ragged edges, superficial ‘appendages, - 


and deep cuts. There should be no evidence of refreezing, freezer burn, -, 


mishandling, and other deterioration or damage. In ofher words, the beef 
ts to be in excellent condition. It should possess the. quality and . 
other characteristics associated with the style, grade, class, and 


is responsible for meetdig all the prévisions of the Federal specification - 


a 


re 


condition specified in the purchasing instruments and all the aed for any/ ai 
2 J 


documents upon delivery at destination. Beef that is substandard for an 
reason, based on the requirements discussed so far, aboulp be rejected. 


b. Condition Defects and Deterioration - The purpose of inspection 
at destination is to verify the product as being sound or in excellent 
condition and in compliance with the contract. An understanding of major 
carcass defects and areas of deterioration is necessary to insuring a 


product that is wholesome for issue and of quality equal to the price paid 
_by the government. 


(1) Defects of Carcass Beef ~ The abnormalities seen in carcass 
‘beef can be internal or external defects which are present at slaughter 
‘or cccur as latent defects. The major quajity defects and causes of 
unwholesomeness are easily detected during ver ification ‘inspections. 
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” '. (a). The Eye’of Beef - The longissigua dorsi mecle, which 

is commonly referred to as the eye of beef,in carcass beef, ts exposed 

dn both Windquarters and forequarters. As the carcass is rite to 
devélop quartered beef, the eye of beef is exposed in the arter 

" as loin eye and ih the.forequagter as ‘ribeye. This exposed muscle can 


indicate yarious abnormal conditions which affect the entire carcass. 


.  £F -<\l Dark Cutter Beef - The dark color and sticky, gummy 
texture of this meat is estheticajly not acceptable, These animals are 
depleted of glycogen (energy suga®) from. which lactic acid is produced . ; % 
in the muscle.. Lactic acid is a normal constituene of the muscle afd 
maintains the pH ‘low and acid. With glycogen depleted, lactic. acid is 
not produced and the pH is high and alkaline. Muscle enzymes and bacteria 
‘become very active in this increased pH and deplete the-oxygen, available 
_ for combining with the muscle protein, myoglobin. The reg tolor.of meat 

is created by muscle protein abSorbing oxygen and as a resyit of glycogen 
: depletion; yielding no lactie acid, an increase in activity, and lack of 
available oxygen, muscles become dark or black in color, The sticky, 
gummy texture is a result of the alkaline pH breaking down. the muscle 
protein, Such carcasses are. normally graded down one-full quality grade 
in the top five grades only, — considered aya Pacton\is the 7 


lower grades... - 


2 Spotters - The most probable cause is excitement prior 
to slaughter, which results in improper bleeding. Dark hemoMhage spots 

of varying size are evident throughout the muscle tisswe-of theeye of beef: 
It is most often seen in top grade cattle that are not accustomed to extr- 
cise. The presence of these small hemorrhages encourages deteripration | 
and contamination in carcass beef. The disposition of such carcasses: 
depends upon the severity and location. Sevére cases are rejectable in 
the processing establishment for military products, while the USDA may 
only down grade the carcass for esthetic reasons. 


v 
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3 Two-Toning ~ These carcasses exhibit two definite 
shades of red coloring in the eye of beef. The cause for ‘this color 
difference is unknown and disposition is most often to accept. There 
ig no wholesome factor in danger and only esthetic values are considered. 


» 


A 
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4 Sore of Scar - This is a amall. off-white water spot 
in the longissimus dorsi muscle which is soft and has the appearance of 
.@ very umappetizing sore. The larvae or grub of a fly, Hypoderma lineata 
penetrate the eye of beef and the hide leaving a sore. Such carcasses 

‘are xrejectable in the processing establishment and sust be trimmed at 

_ destination. 7 


= f 


: ° . ‘ ; : - wae = 
"e . ; 5 Callous - Deposits of heavy connective tissue 
resulting. frou a healed injury are referreg to as callouses. A puucture 
ype wound or injury to the beef eye will be healed by tough connective 
tissue. Rejection on the basis of poor quality is rare, but possible. 
“8-40 a, a a , 
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\ - “(by : Latent Defects-- The potentgal danger of these defects . a 
rom a wholesomenesa viewpoint make them fisportant. . Each pants dangerous ©. : 
to Varying degrees and severity is the measupement for disposition. Time - : 
in xtorage is very important in most gages ause these defects ware: orca” : eS 
not dangerous until some deterioration cccurg§,, tJ 


= 
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| ‘ ‘L Sour Round - Sour round can be detected sin ¢he ba@i- | , 
¢  and=-socket joint of the hindquarter with.a’meat trier. The meat! trier is car 
: smelled after inserting and removing it the; bdll-and-sécket joint. —~ , | Bae, 
The organism, Bacillus megatherium, is p esent in thig joint and qecqmes —— ek 
very active after slaughter. . Due to poor chilling of heavier rounds, - 7 Woe 2 
poor ventilation, cr slow cooling, the organism becomes attive and . : 
releases propionic gas as a waste product. The gas non-toxic but dées . - ». 
produce a noxious odor, Carcasses possessing#spur réunds. should be ° . = * Poin 
rejected amd returned to the contractor. ‘L€ detected after ftnal' i y 4 ; 
acceptance, the procurement agency concerped should be notified so that SA Gy 
‘possiblé recover. action involving Latent Agtects tay be taken. If the | te 
‘beef is Governmefit-owned, the rounds should be split ro thé bone so that : eos 
you can examine the surrounding tissue for S grayish d{scoloratidn, The: ~ % * 
grayish discoloration, if present, should be_trigmél away and discarded, | , 
and the remainder of the hindquarter should be allowed to air put'in a 
chill room. If no discoloration is present, airing the product«in a ehili 
room overnight’ will probaly destroy the off odor and off flavor associated , 
. with sour rounds. oo - eo a ow Sg ; 
( 5 -. 2 Abscesses - The encapsulation of disease tissue by Y , 
certain white blood celis is an abscess. There fs a collection of pus- . , 0 
like material present which is a result of the white blood cell activity. — ~ 
The normal location is on internal surfaces but there may be. externally. _. 
The presence of abscgsses indicates bacterial invasion or com ination, \. ~ : 
_ and are dangerous when found in associati6a with lymph glands because it | ee 
'' indicates a systemic disease. ‘The USDA will Gondemn entire carcasses for < = 
abscesses and the military can reject abscessed carcasses during accept- 
ance inspections. If the product is Government=owned, smaller-abscesses - 
are triomable, but larger ones may warrant throwing out the product. - 


si 


with damaged tissue. Most bruises are spperficial in nature put/some are _ = 
- per.etrating. Since these areas are breeding grouncs for ‘bacterial ‘ . 

spoilage, trimming is required. The disposition ts normally to. accept ' te og. * 
and trim, but judgment must be used in severely sbruised carcasses. =“ 


3 Bruises - Bruises are blood eollectiqaa associated ~«. , 


, 


“ 


4& Mold - Beef carcasses exhit iting mold, re indicative a 
of an old improperiy stored product. The mold is not toxic ‘but. must ‘be 
washed from the carcass. Vinegar and water are used to ‘wash the carcass 
and storage area. : nee 

5 Cuts and Mutilations - carcdoacg, exhibiting cuts and . 
mutilations ,aré produced from poor workmanship. These. carcasses 
subject to rejection due to poor quality. One consideration wopld be the a 
affect of gross cuts on the alone. of a carcass into yitail cuts, 
because some cuts.could prevent pro processing. Pos 
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/bue the contract may vary, 
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(2) Deteripratfon - The natural breakdown of carcass meats begins 


or by consumption. The most impostant factors involved in controlled 

deterioration are temperature, -humidity, and circulation during: storage. 
If. oid products are delivered, Rejection is in order but acceptance with 
immediate issue may suffice. The important point here is, on acceptance - 
inspections, the product should ot show mdére’ than normal Signs of 


‘ with slaughter and. will terminate-with complete rancidity and decemposition 


deterioration if it is in excellent condition and this is a specification . 
requirement. The areas discussed here will cive sufficient indication of 


deterioration and can be used at origin; destination, or in storage. 


(a) Hanging Tender.)~ The hanging tender is located on the 


Ne 


left hindquarter in a a bela carcass, It is exposed muscle tissue which 


‘does not drain ‘well during: bleeding and due"Bo its being exposed, it - 


_ dehydrates rapidly, With blood and serum drippings: from other parts: of 


the carcass, it may serve as“‘a breeding ground for bacteria. Specifica- 
‘tion requirements are to'trim this muscle to one-quarter of an inch, 


¥r od 


(b> Jugular Furrow - The jugular. furrow, which is the path- 


‘way of the large blood vessels in the neck, is) another area. The vein 


which ts stuck in bleeding of the animal during slaughter‘is located in 
the jugular furrow. . Blood seepage and serum in this area promotes the 
growth of spoilage+causing, bacteria. The presence'of off ‘odor is a good 
indicator, . oo : = 

« ind a ay ‘ ey 

(c) » Diaphragm ~ The portion of the diaphragm remaining 
after dressing a carcass is called the skirt. ‘There is poor air 
circulation under this skirt muscle, and slime is'often’ found here. The 
presence of this slime will lead to bacterial contamination and off odors 


(4) Flank - The flank £6lds inyard as a carcaes is suspended 


by the’ gambrel tendom. This fold in “the flank gives the posterior 
abdominal region poor air circulation and Slime soon develops; The 
situation here progresses as the slime under the skirt, . 


* (e) “uscle Surfaces - Cross-grain cut surface muscles tend 
to déhydrate and deteriorate more rapidly than surfaces covered with fat. 
Slimgmg and bacterial decomposgtion occur in these areas earlier than ‘in 
other parts of the carcass. The gracilis muscle, the eye of beef, the 
hanging tender, and the brisket are all exposed in quartered carcasses 


and’can be examined for soundness or condition, 


ce Net Weight - Carcaga beef isnot weighted by one of two methods 


‘according té the Subsistence Inspection Manual. Weighing may be 


Accountable Receiving Officer, The scafes shall be periodically checked . 


accouplished at oxigin and err ihe tog as deemed necessary by the 


for accuracy and this requirement wil vary from origin to destination. 

If beef ts weighed one-hundred percent, any shortage will be significant 

and reportable to Subsistence Region«1 Headqusrters if the value of the - 
. 3 a“ 
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SECTION G - BEEF ROASTS AND STEAKS, “BONELESS, FROZEN -  * : 


i. Fabricated Beef - Fabricated beef waa first introduced into the : 
military subsistence during Worlg War IT and as knowh as "no, bone!” beef. - 


« 


At this time the product consisted bf 100 pounds boxes of various bone- ~*~ ° 
less meat cuts, making urilization very difficust. Today, after: many Xow 
@aind~ 


years of trial and error study, fabricated ‘bee! has become such: an outs 
- ing product that it has virtually replaced ¢dércasd beef in Wining halls., 
The specification refers to it as Beef Roasts and Steaks, Boneless, % 
“Frezen, but it is more commonly known as "gabricated™ beef. a os 
se es ‘ ; ‘ AO 
Be Advantages - Fabricated beef possesses many advantages which have | 
‘made the product successful. The removal ‘of all: bane and waste, for 
example, have made the product 30% lgas in shipping wefght, taking: 60% 
less shipping space. The numbex of personnel and the amount, of quite _ 
acking 


~- 


ment fecessary for handling and preparing have also decreased. - 
and packaging the product in polyethyleng. bags\gad wax-lined boxes is - 


a deterrent to contamination and spoilage, ‘thereby, Lengthening the 


storage time. Troop issue is also made edgier, ince the product Te \ | 


uniform and Feady to prepare and issue without trimming © oning. 


b. Disadvantages - In fabricated beef procusencat [in use, some 
disadvantages have been discovered, but the overall product is excellent | 
for troop “issue subsistence. Since, the product requires additional ‘— : 
\processing, the initial cost of production and précurement are high. 
The loss of flavor and juiciness due to freezing and thawing are also 
disadvantages. ° The” time required to properly thaw the frozen, product 
has also been a disadvantage fo food service personnel. goes th: as 
freezer burn:and subsequent dehydration can be evident if poor. storage 
ig practiced or boxes become torn. ‘ . | hal 
2. Specification Classification - The speeificatiod for Beef Roasts and 
Steaks, Boneless, Frozen, MIL-B-43813, describes the product by terms 
such as Type. and Style. The carcass is div ed into roasts and, steaks 
' and the specification separates two Types roasts and four Types of: 
steaks. Since different fabricated cuts may comprise gach Type} tHe 
term Style is used to differentiate. ° . bgt me 22 24 


a. Oven Roasts -.The oven roasts 4ré called Type I in thé spedificaq 
tion; The four cuts within this Type are located in the hindquarter. . 
These cuts are high in moisture, bow in connective tiseue, and may.be .~ 
cooked in dry heat rather than moist heat. The tenderness and quality 

of these cuts are better than that of pet roasts; therefore, ‘oven reasts | 
are the higher valsed cuts. ; ms % 
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=: | zs ; 3 ° * . i, ‘ § - 7 ; 26 ¢Y Be 
_ * shortage ts $10.00 or more. Using, Q-Allowancess the satple size must bes * - 
at least thirteen and signifiéc rtages are ‘determined ‘by ring 
_ othe average shortage to‘the G-Aflowance. Reporting shortag h the * 
latter method is also based on those shortages of $10:00 and qver. 2k 
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a -(%) Style 1.- Knuckle - The cuucets is ventral to the femur: os 
ae (round bone), The kneecap. (pateliay is loosened from the stifle joint - 
- , amd surrounding periosteum must be regiéved .and excluded. A straight cut 
_ _i8 made between the knuckle afd the faside found beginning at the patella, . 
; “te the round bone for the Length of the bone. Another cut is made from 

the patella along the natural seam betwen the ‘knuckle ‘and outside round 
. scoring it for- its full length. a . 


a. 
% 


(2) Style 2 + Inside (top) Royad ~~ This imusele is removed by a “— 
.. straight cut from the muscular end of the gambrel cogd. and continuing gr 
through the natural seam alo the™tye muscle. «‘A second cut ig then . e 
made from the lo end of. the gambrel.cord to.the top of:the femur, The _ —_ 
roast ise r at the natu seam from the eye muscle, The thick . 
opaque gracilis membrane just posterior to the aitch béne must be removed, 
: ae: ay - 
oa. 2 (3) Style as Eye of Round * The eye of round consists of. only 
ue fae muscle and diviges the inside and“ ontside rounds. Lécated dovsal and * — 
“distal. to the femur, it is 7 ica aaa round oo natural sean oS 
Docwens. it ahd the two rounds... ; tA 
é . _ 7 n “ 
) “Style 4 = Outside (bottom) Round - With ‘the heel, shack aaae: 
and rump attached, the outside rougd is removed by ‘guoting through the - 2 
*- upper edge of the eye suscle to the shank, bone, following the shank and — 
round bones to separate the outside and the meat frog the, bones. 
It is‘located posterfor to the femur and ins after ‘removal of: the 
knuckle. The. heavy connective tisgue between the rBund and knuckle and 
the popliteal Lymph gland must be removed, : <M ; ~ = 


be Pot ‘anata ~ The three fee od cuts considered as pot ‘roasts © 
. . are referred tox aB Type II. All dye located within the forequarter and 3 
io are characteristically tough muscles. There is much connective tissue 
associated With the already tough muscle and moist heat: cooking is 
required to obtain tenderness. 
ee jae 
() Style 1 ~ Chuck Roll (blade end) - The blad@ end is in. 
; referrenc to the’ scapula or blade bone, The cut is separated at the Sth 
as rib and Watwese the first and second ribs. It ig located adjacent to 
- ‘, the chuck roll (neck: end), which is anterior of the first and — ribs, 
and below‘ the scapula ‘or blade bone. an 
3 (2) “St le. 2 * Shdulder Cled‘~ The lege outside ‘agiecte of 1 the . ris 
clod is located directly. on' the scapula and ventral to the; spine of the 
scapula. It shouid inclyde the length of th® forequarter, cut at the 
’ angle” of the spine of the stapula, to the first natural’ seam distal of 
J the-spine. All of thaz ig removed as one piece and. ee into equal 
: ‘halves for _use 4s roasts. _ 
—/3(3) Style 3 - Chuck Roll teack end) ~ The neck end chuck is a 
bordered doeeally by the backline and lies anterior to the blade afd\ chuck. 
The encerier edge is trimmed at the termination of the Salo muscle, 
Pe , . + B44 : 
7 ae 7 : 
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rn a rr ae a.’ 
‘ — | : . : ; _ . 7 

e ss : . i? . ._- . : . : . 

/, serratus ventralis, and the dorsal edge is triomed by a straight cut 2 
- inches below the upper dorset border formed by remayal of the neck 
vertebrae, 7 FS . " ; 


Ey. Get Grill Steaks & The steaks within Type II] are derived from the 

mo more expensive fabricated cuts. The longissimus dorsi muscle is the 

2 major component of the rib eye and loin strip steaks, while the mich : 

+ larger top sirloin butt, consisting of three major muscies, makes the 

“... vemainder of this Type. The rib aye.is derived from the forequarter, 

. and the Loin strip add top sirloin butt are in the Rindquarter. These ok 

- steaké are produced as formed products, giving them higher quality and 

. " grester uniformity. ’ — 

_) eo t" . : 4 . , : . ; : . 

77h 4. (4). Style 1 ~ Rib Eye ~ The wuscle group from which this steak 
is, derived lies dérsal to the transversé\process of the vertebrae and . 
‘adjacent to-.the dorsal process (feather bones). It consists of the ; 
muscle between the 6th and 12th ribs with the rib cover and ‘rib wing a 
being remaved through a natural ggam. a 


(2) Style 2 - Top Sirloin Bétt - The top sirloin is separated 
from the bottom sirloin through a natural seam. The cat consists of 
| three large muscle groups beginning just posterior to the loin strip and 
continuing to the knuckle and bottom round. Prior tq steaking, this cut . 
must be split in, half, lengthwise, parallel to the muscle grain. ; 
« & : 


= : \ 

(3) Style 3 - Loin Strip - The longissimus dorsi is the major 
constituent of this steak and lies dorsal to the transverse process of 

the vertebrae and adjacent to the dorsal process. The. strip is removed 

through @ natural seam frdm the vertebrae. and the loin wing. It begins 

with the last thoracic vertebra and stops at. the sacral vertebrae. The 
slightly attached muscle located doraally, the multifidus dorsi, must be 
removed through the seam. - _ ‘4 a 

/ y 


. Sad 


gd. Tenderloin Steaks ~ The tenderloin muscle located ventral to the 
lumbar vertebrae is Type IV'in the specification. The muscle is. very 
tender and likewise expensive. There are no Styles for the temiderloin 
‘ and at-present their use is limited, It may be seen as a full tenderloin, 
+ * which tneludes all of: the psoas major and psoas minor muscles from the 
hip bone to the last thoracic vertebra, The muscle degenerates as it 
moves forward and is often too small on the anterior end to tut steaks. 
The other, more popular, form is the butt tenderloin which is the posterior 
onew~half of the cut. | " ; 
i‘ : ‘ : 7 oY 
e. Swiss Steaks - The swiss steak of Type V in the fabricated beef 
specification is ‘derived from the four Styles of Type tf (oven roasts). 
Since three of the cuts are large (inside and outside rounds and knuckles), 
cutting into smaller pieces is required before steaking. The cuts are 
divided parallel to the muscle grai# to allow steaks to be removed at . 
right angles. These are medium quality steaks not reqiiring tenderization 
_ and weighing only six ounces. - . | 
| 7 | Ba45 


raw) 
}~ 
ne 


“4, ‘Processing Requirements - All aspects of processing are specified 


‘steaks, from the start of processing to packing,—the establishment has 1S 


‘ 4. ' 
‘ : , 
« Xe 
i aot ; ee : F . : ‘ J ie 

. . _f. _ tie - E 
“, + € Minute Steaks - The inside and outside round, eye af round, “and oS os 
the knuckle are also used to produce this Typa VI product. The whole ‘ _ 
cuts are tenderized prior to steaking into three arid four ounce steaks.. ne ne 
Thege steaks, are small and of medium quality and are often used for. ~ ,  "s 
' breakfast steaks. A : _ 2 ; 


fa F 
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3. Raw Materials - Fabricated beef will be prepared in establishments 


_ which are under the inspection of the Animal and Plant Health Inspection 


Service of the USDA.* All constituents of the fabricated product must be 
derived@from excellent condition beef carcasses Carcasses aré stored 

‘at 32°F to. 40°F €or ne more than ten days: postmoxtem with small areas of 
discoloration permitted, Steers and heifers are acceptable but bull and 
Stag meat is excluded, The USDA quality grade of Good or better, the 
cutability grade of 3 or better, and the wholesomeness: stamp are required, 
Weight and packaging-dates are also within the speciffcatian and normally _ 
‘appear on purchasing documents. : : _ wo a 

and ‘subject to inspéction. The fabrication of carcasses is done in a - : 
standard manner by common commercdal practices. The sepagation of fat 

from lean, bone from lean, tough from tendef, and valuable from less 

valuable are the basic requirements. During processing, sanitation, femp- | 
eratures, and identity of cuts are just. some of the areas-to be monitored. _ 


owe. ProcesSing Times and Temperatures - The times are specified for _ 
days. During this time, the temperature must be 28°F to 4028 before - 
boning and 42°F after-boning and prior to freezing. Steaks are allowed 
a maximum of four hours from packing to freezing. The temperature of 
freezing at initial freeze is -10°F and for storage O°F, Two methods are 
used to freeze fabricated beef; conventional blast freezers reaching 0Q°F 
Within 72 hours, and individual quick freezers reaching 0°F in one pour. 


“Be Special Requirements — All Styles must have not more than 1/2. 
inch of surface or seam fat and no periosteum of one square inch or more. 


_ Lymph glands must be removed throughout the carcass, such as, the : 


popliteal gland in the bottom round and the prescapula in the chuck roll 

(blade end), Five cuts are split in half as special’ yequirements; the ‘ 
knuckle will be split if over ten pounds, the top sirloin butt, is split Fig 
before steaking, and the’top round, bottom round, and clod are always 

halved for roasts. Tenderization is specified for’ some Styles and Types, 

but only for whole cuts. |- . 


(1) Tenderization ~ A series of large needles are used to 
puncture the tougher cuts and break down the cell walls, thereby, making 
the auscle more tender. The bottom round in Type I, Style 4, is tenderized 
for an oven roast, but not for swiss steaks in Type V. Type III, Style 2, 2 
top sirloin butts are also tenderized before steaking for grill steaks. 
The only Type where all Stylee are eo is Type VI, minute steaks, 
and these are done as whole cuts als 
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(2) Formed Steaks - 


ALL formed etcake follow the same process © 


beginning with freezing at O°F, . The items are fro as whole cute — 


chen vacpum bagged. Prior to forming the steaks unter 350 BSI, tempering 
gust occur. Tempering is done by bringing che produce up to 24°F to 28°F 
before pressing. Inmediately after pressing, the product is skiced 


automatically to the proper size and weight then refrozen. 


~ 


" ¢, "Definition of Terms ~ The specification for fabricated beat 


, _ requires “examination of the end item for product characteristics. ‘The 


= different characteristics are referred to by using tertie which must be 


understood prior to examining the product. Ali terms used sre common 


rather than scientific and are defined within the specification. Bech 
term is described and the requirement for individual Styles is given 


(1) Suxface Fat - The fat found on external surfaces of the 
carcass or individual cuts is called surface fat. Reasonable agpounts. 
of surface fat are required for higher quality carcasdes, but during 
poning and trimming, excess oF waste fat is removed, \The specification 
permits one~half inch of surface fat in.all Styles of fabricated b 
with bridging of fat: pockets-allowed. Bridging involves placing a ruler 


- acrosa fat pockets extending 


into the lean, and meaguring from the ruler 


~to the outside surface. Thir measurement imhy not exceed onewhalf inch, 


and the width of the fat po. 


wmnot exceed one inch. 


: {2) Seam Fat ~ The seam fat in carcass beef is found surrounding 
-lymph glands and inside natural seama of suscles. The term interauscular 


fat is often used to degcribe seam fat 


because it lies betwe@h muscles. 


The normal fabrication of carcasses will cause seam-fat to’appear a8 
surface fat on many cuts, therefore, the trisming requirement is also 


- one-half inch for, seam fat. 


' t e so, 
(3): Semi-attached Fat (Tag End) - These pieces of ‘fat, ‘muscle, 


connective tissue, Or & comb 
‘ships The allowance is for 
and to support the weight of 


ination of such are examples of poor worknan- 


the cut if raised by the.distal, one-third 


of the tag end. The occurrence of tag ends has been decreased by . 


requiring additional trimming of certain small muscles, such as the : 
multifidus dorsi on loin strips. This prevents the slightly attaclied 
muscle from separating during processing and becoming & tag end. 


> | (4) Bruise - Bruise 
rough handling of animals pr 


s indicate damaged muscle tissue; due te ‘ 
dor to slaughter or any severe blew to the 


_gnimal. The connective tissue becomes opaque and the auscle is darkened 


by loss of circulation in an area. The specification Limits bruises to 


no more than one inch in any 


(5) Blood Clots and 


should not be more than one~ 


dimension. 


r} 
ee 


] 


. Spotters - The bleod clot is an opaque mass 
-of coagulated blood. it may appear in surface fat or meacie tissue . 
as a result of a clotting reaction during’ slaughter. , The’ dimensions. 


half inch in any direction. The spotter | 
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‘tise stcae seen is, carcass béat ts a ewe blood vessel, secmaily «. 84 — 


o£ cartilage is unossified or not hardened ag bone tissue. - Bone or 
Cartilage may-Se evident on cuts. removed from jointa, directly off bone | 


of (7). Cuts and Practures ~ The pecctaes. is any: eine emai. 


cuts of rodsts or steaks. .The allowance is one = in hos dam and” no more eo ‘ “y 


capillary which bursts during slaugiter, It appears as Wiese iinet father cars a 


. than clots of coagulated bload in a cuts. a 


{ S aes 
6) Bone and Cartilage - The gristle or elastic connective tissue 


surfates, or any aréa of. attachment for: muscle to bone. ° The — of 
either may ‘not exceed one~quarter vf an inch. “wo 


t 


e than one] the-thickness of a frozen steak... These result from se 
ough handling of rozen products while cuts or scores occur dusing- 
boning and trimming: | Poor workmanship in fabrication can result in large. 


than | two inches in length or width. | 


» - ? 


5, Fitaished Product - The end item should be free of. any foreign” 


"materials or foreign odors, The condition should remain' excellent as in °° 


bone, cartilage, bruises, blood clots, extess fat,yor deep cuts must 
be ‘removed and excluded from the end itém. Requirements are: ‘characteristic 


‘specification, except that. muscles of adjacent cuts may resiain attached te ak 


the raw materials, showipg no discoloration, sourness, ‘rancidity, freezer — os 
burn, or dehydration. Defects*defined in the specification, suchaa j§§ = ‘ # 


to roasts and areshs, ‘separately, and must be ereneny asennad: 

. Ae Beef Roasts ~ There-are two Types of roasts in tibrteatan saat 
and these Types are completed with seven Styles. In both, of the Types, 
the rodst stiould consist of one individual cut as described in the 


if not more than one-half’ inch in thickness. Trimming, boping, tenderiz- 


_ tig, and splitting are accomplished | in accordance with ehe et 


as some cuts Requite ‘additional processing. , 


a 


“b, Beef Steaks ~ The steaks produced for fabricated beef are 
composed of seven Styles and divided into three Types, Ail steaks are . 


_ Separated at right angles to‘muscle grain of their respective Styles. 
* The tenderization of all minute’ steaks. and the top sirloin butt must be 
-accomplished’ on whole cuts, Splitting of larger Styles paraliel to the ~ 
'. long grain is‘required-to obtain the correct weight for end items. ‘he 
. length and thickness: of each Type are specified within the specificaticn 


and are required to provide.a uniform product. Underweight steaka may be : 
diverted to a steak Type with lower. quality Styles, such as, grill steaks © 
ma— be diverted to’ swiss: steaks and the latter can Hecome minute steaks, -; : 


* The evidence of, thawing, refreezing, freezer gia or dehydration will be’ 2. 
cause for rejection, ’ a 


a ; : “a 
Indpection: Responsibility - The eeatiaveas is responsible for. pavicens 


ie all ater required: within the specif ad na The acceptability 


? . 
ee | 
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- gg @ lot te fixet determined by the contractor's Quality Assurance 
Representative and these. results are given to Government inspectors. 
“Ym addition to the contractor’s inspection, the Goverment resexves the 
right to perform any of the inspections set forth within the specifica- 
tion. Verification and acceptance of fabricated beef are required at — 
origin but subsequent. inspections are performed. 
s tue Ar, | es es 


, ction is the most,inclusive and import 
ant of all the classes of inspection. - Prior, ro, processing, che raw 

materials are inspected for USDA grade, the stamp of wholesomeness, and . 
a yield grade. Each cardass or cut must also meet specified weight ~ 
ranges, classes and the condition must be excellent as defined in the 

_ specification. A processing begins, the boning, trisming, splitting, and 
erization requirements sust be closely ‘observed to insure @ quality 
item, Many examinations are outlined within the specification and 


on > ~ - ; 
a. Class 3 ~ The origis 


a complete origin inspection may include part or all of these examinations. 


b. Clases 4 - The destination examinations should include determining 
yield. percentages for each Type of fabricated beef. Test weighing must 
be accomplished on both boxes and individual items according to the 
- examination tables. The product must be at O°F at receipt and evidence 
of thawing and refreezing aay be cause of rejection. : . 


ce Class 5 - The majority of inspection done on fabricated beef is 
on Government-owned products shipped from a depot to pase level. - The. 
tenperatire and condition of these products are examined once again. 
‘Ie is important that thawing doas not occur and the quality is maintained. 
An inspection for the identity is required for insuring that if, for 
example, Type III, Style 3, grill steaks are requested, that Type til, 
Style i is not shipped instead. The carrier is always responsible for 


imy losses during transit, so at Class 5, the carrier 4g held responsible. 


7, Ground Beef ~ Grouad beef is produced in accordance with MIL-B-3854. 
The production of ground beef from cuts and trimmings generated during 
the processing of fabricated beef is common practice. The raw materiais 
would meet the r enents of fabricated peef. There are two Types 

of ground beef; Type 1 = Bulk and Type II = Patties. The tauperature 
‘prior to grinding is 42°F, ae with fabricated beef, and during grinding 
che temperature say uct exceed 50°F, The requirement for fat content 
is determined’ by the thermal extraction method and may cot exceed 22% on 
any sauple.. Additional requiresents and exaninations are included 
within the specification and purchasing agreement and the listing of 

- these would not be conclusive, because each contract differs. 


s 


‘SECTION H - INSPECTION OF VEAL AND CALF 


le Definition ~ The USDA defines veal as immature bovines which have 

subsisted on foods other than milk, Since the ages of these animals are 

difficult to determine, no specific age limit ig established as the 

. dividing tine. The armed forces do not separate thé two categories as 
D- 8-49 
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veal and calf for procurement purposes; however, inspection requires 
knowledge of the typical characteristics of each. 


a. Veal and Calf Carcasses - Differentiation is made primarily on 
the basis of color of the lean, although factors such as textyre of the 
lean, the character of the. fat, and the size and the color 6 the rib 
bones are also.considered. Typical veal carcasses have a yish-pink 
color of lean that is very smooth and velvety in texture. Veal also 
has a slightly soft, pliable character of fat, and narrow, very red 
rib bones, By contrast, typical calf carcasses have a distinctly 
reddish color of lean, a harder, flakier type of fat, and somewhat 
wider rib bones, with less pronounced evidences of red color indicating 
an older animal. 


(1) Veal ~ A veal carcass is a carcass derived from the 
slaughter and dressing of an immature, milk-fed, bovine animal, which 
is usually not more than 3 months.of age. These carcasses weigh less 
than 100 pounds. 

(2) Calf - A calf carcass is a carcass Sarivea ou the : 
slaughter and dressing of an immature bovine animal which has subsisted — 
in part or entirely on feeds other than milk for some time. These animals 
are usually 3 to 10 months of age producing carcasses ete than - ‘ 
150 pounds, : . ‘ : 


2. Specification Classification - During DPSC inspection, both veal and. ' = is 
calf carcasses are referred to as veal; ‘iowever, calf carcasses are mot / 
often offered for DPSC contracts, During classification, the specifica- . 
tion differentiates these animals by weight ranges only. . 
a. Classes ~ Class determination is based on the apparent sex 

condition of the animal at the time of slaughter. The clesses are . 
identical to those of beef; steers, heifers, cows, and bulls, The LS 
sSiaughter of bulls in this age group does not affect the carcass quality. . 
Class determination as far as DPSC is concerned is not a point to be . 
considered. oo, _ 

' wb. Item - Item refers to the method or manner of cutting the carcass. 
There are many items listed in the specification for veal and calf. Due 
to the comparative small size of the careewene! there is not a need to di- 
vide the carcass for handling. | 


(1) Item 300 = Item 300 ig the whole carcass, capeiters with no 
more than two tail vertebrae and withthe hide and caul fat removed. 
.Mediastinal tissue and heart fat in the Yower thoracic region and the 
‘bloody tissue and frayed ends in the neck ragion must be closely trimmed. 
_ The skirt and hanging tender may be yemoved in whole or in part. , 
: (2) Item 303 ~ Item 303 consists o ‘ene half portion of the, carcass 
, jn Item 300.’, It is as 3 Ee the carcass neatly and uniformly 


i 
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’ through its spine, thus forming two sides. DPSC buys most’ veal and calf 
‘prepared in this manner, : 


+ ° - 
. (3) Item 302 - Item 302 consists of the wholesale market cuts 
“formed by cutting the carcasses of Items 300 and/or 303. The cuts axe 
removed by standard commercial practices, but the numbers of any specific | nr: 
oa cut will be less due to the size of these carcasses. - — 


: (a) Hindsaddle = The hindsaddle .is the unsplit posterior . A 
portion of the unsplit carcass remaining after the 12-rib foresaddle has = 


been severed, by ribbing the carcass, that is, separating the hindsaddle _ * = 
>from the foresaddlé by cutting between the 12th and i3th ribs, the 13th NS se 


rib remaining on the hindsaddle and. continuing the cut through the flank 
and plate portions at approximately right angles to the spine. | 


(b) Foresaddle - The foresaddle 4s the unsplit anterior 7 a 
portion of the unsplit carcass remaining after severance from the 13th. © ae 
rib hindsaddle as described above, and including the lst through the 12th 
ribs. .- , : : ; 


§ 


(ea) Hindquarter - The hindquarter is formed by splitting 
the hindsaddle lengthwise through the median section of the spine, thus _. 
separating it into two hindquarters. 


a 


( (d) Forequarter - The forequarter is formed by splitting 
the foresaddle lengthwise through the median section of the spine, thus. 
separating it into two forequarters .§ 4 ‘ 


- . (e) Leg - Unless otherwise specified, the leg is both - 
legs remaining all in one piece as a.pair after they have been separated 
from the double loin portion by cutting reasonably straight across and : 
through the unsplit hindsaddle at right angles to the 6pine at a point 
‘just forward and adjacent to the hipbone., , ed 
| | 2 (£) Loin - Unless otherwise specified, the loin will be both 
“7 loins remaingng all in one piece as a pair after they have been separated — 
from the leg portion of the hindsaddle at the juncture of ‘the hipbone 3s 
- ‘specified aie leg. 7 : 


soe (g) Hotel Racks - Unless otherwise specified, hotel racks * 
~ are both hotel racks remaining all in one piece as 4 pair after they have 
been separated from the double portion by. cutting reasonably straight — ‘ 
» scross and through the unsplit foresaddle' at right jangies to the spine 
: and following the natural curvature between the Sth and 6th ribs, so that 
r the 6th through the {2th rib will remain the double rack. The breast’ 
(plate) should be removed about 6 inch«s from and parallel to the most 
ventral point of. the main body of the rib eye. f 
~ (h) Regular Chuck-- Unless othecwise specified, the regular 
chuck is both regular chucks all in one piece as a pair, coupe ised of the 
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-ungplit portion of the foresaddle remaining after the hotel rack has been 


removed from the foresaddie as specified in (g) above, ‘so, that it contains 
five ribs and the brisket. Practically all mediastinal tissue and heart 
fat are removed and excluded. 


me ~ (4) Square Chuck - Unless otherwise specified, the square 
chuck is both square chucks produced from regular chucks specified in 
(h) above, except that the foreshank is removed between the elbow and the 
shoulder joint, exposing only the small round armbone, and the brisket 
is removed along the same line by cutting through at right angles with 


. the ribs, ; 


Ge Weight Ranges ~ Weight-ranges for veal and calf are divided as 
follows: range 1, or light weight; range 2, or medium wefght; and 
range 3, or heavy weight. The ranges are given for each style and within 
each style there are separate weight ranges for yaal ‘and for calf. The 
weight range is from 60 to 275 pounds. ‘When buying weight-range 3 or ail 
weight ranges, the, weight may be increased up to 150 pounds per side, — 
making the upper limit for carcass (style 1) 300 pounds on the unsplit 
carcass, The weight range for veal carcasses used to ‘produce frozen, 
semi-boneless veal is up to 325 pounds. 


d. Condition Defects - Veal{ and calf carcasses are more perishable 
than either beef or lamb because of their comparative immaturity, high 
moisture content, and lack of fat covering. Bruises are commonly found 
on veal and calf carcasses because of the immaturity of the animals. 
Severe treatment such as whiplashing, overcrowling, and trampling by 
larger animals penetrates the tender flesh and causes bruises. The thin 
covering also reduces the amount of protection from rough treatment. 
Bruises may be found on the back, rump, or hip. 


(1) Bruises - Bruises must not penetrate into the underlying 
muscle tissue, The presence of bruises 18 not a grading factor. The 
carcass is either passed or rejected. If it is rejected, it is for 
unsound condition and not for grade. Each carcass is examined carefully 
for bruises. If any bruises are noticed, it is advisable to have a plant 
representative trim the bruised area to determine if it penetrates the 
underlying tissues, If a carcass has an extensive bruise which penetyates 
the underlying muscle tissue, it is rejected as unsound. - 


(2) Scores - The terms “cuts” and "scores" are considered 
Synonymous, As a guide, "slight cuts and scores" are surface breaks 
which are not. more than 2 inches long and do not penetrate the lean 
meat more than 1/2 inch from the point of entry. This interpretation 


\ 


applies regardless of where the score or cut is located. 


(3) Contamination - Each carcass is closely checked for evidence 
of rail rust, sawdust, and fecal contamination. Certain unsanitary 
conditions may not always be noticed by the Government ins, ctor in the 
precessing establishment. * 
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3.. Dressing of Vesi and Calf - Most veal is. dressed with ‘the hide left 2/4 


on the carcass until ft is thoroughly chilled. ‘The carcass is split along 
the median line from tail to throat. The pelvic bone is split. The 

head and feet are removed. The carcasses are placed in the cooler with ° 
the hides on. The dressing percentage is between 50 and 70 percent of © 
the live weight. 


a. Cold Skinning ~ The process of leaving the hide on veal and 
- galf carcasses is also called "hog dressing” because the skin remsins 
through chilling in all porcine dressing. The skin ects as & natural 


shroud by nolding fat, firming up the flesh, and preventing contamination. | 


Veal and calf have high moisture content, and ¢old skinning also prevents 
normal moisture loss or shrinkage during chilling. With very little 
external fat covering, the lean tissue of these carcasses would become 
| @iscolored and dehydrated if the skin was not left on during mhitiing 
thereby retaining the "bloom or fresh appearance. 


be, Hot-Skinned Veal and Calf — Carcasses that have finish that 
resembles the finish of beef must be skinned on the killing floor. The 
process of hot skinning involves removing the hide on the killing fleor 
as is done in dressing beef animals, Cold skinning, allowing the 
- or carcass to cool out in the cooler with the hide on, is the common 
method. of skinning. The USDA is required to inspect for grubs on the 
backs of calves. Inspectors require animals to be skinned out onthe 
floor if grubs are found. 7 


4. Grading and Grade Factors — Veal and calf carcasses are graded on & 
composite evaluation af three general grading factors; confermation, 
quality and finish. ‘These factors are given the same proportionate value 
in grading veal and calf as they are in grading beef carcasses. They are 
concerned with the proportions of the various wholesale cuts in the 
carcags with special emphasis given to the fleahing of those areas that . 
provide the most valuable cuts. The standards have defined the grades 

of Prime, Choice, Good, Standard, and Utifity, ana the military equiv- 
alents of A through E£ based on the grading factors. 


a. Conformation - Conformation refers to the general form, build, 
shape, or outline of the carcass, with special emphasis on the amount of 
. flesh im those areas such as the legs, loins, and rihs which are the more 
expensive cuts. The best conformation tnvdlves a blecky compact body, 
short shanks, thick, full, plump rounds, a well-developed and broad back, 
thick shoulders and flanks, and a short, stocky neck. Ideal conformation 
is found in the beef breeds. ey 


b. Quality - Quality of meat refers to its indicated palatability. © 
It is evidenced by the texture, fimmness, and color of the flesh. These 
factors are most obvious in exposed muscle surfaces, such as, the gracilis 
muscle, fold of the flank, rib muscle, and the brisket. The color is most 


important because of the variation of this factor. If a carcass is chilled 


too slow, for example, the color will be darker in color. There are Other 
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_ SECTION I ~ LAMB INSPECTION : 


factors influencing color, such as, the age, diet, and resting. prior to 
alaughter. : , . 


c. Finish ~ Finish is the amount, character, and distribution of fat 
in a carcass. The nubbin consists of the prefemoral lymph gland and its 


Surrounding fat and/is used as one indicator of finish, It is located 
in the fold of the and can be felt in unskinned animals also. 


(1) Internal Fat ~ The higher grades usually have moderately 
jarge deposits of fat in the pelvic region and around the kidneys, flank, 
breast, and crotch. Feathering and marbling are not expected except in 
the larger, well-fed caives, 


(2) External Fat ~ The top grades of veal. call for a thin. 
covering of fat over the rump, loin, back, and shoulders, In young, . 
lighter animals, the covering is softer, more pliable, and thinner. In 
Older animals, it becomes harder, flakier,; and much heavier or thicker, 
The amount of external pelvic and kidney fat is given no consideration 
in Primel.and Choice grades. 

(3) Lack of Fat ~ The lack of fat in veal and calf carcasses _ 
' is called a “burned out appearance." Coid weather and undernour ishment 
cause this condition, It {s a lack of internal fat, and the fat that does 
exist appears dark brown. This appearance of fat is particularly 
noticeable around the kidneys. a : 


\ 


-? Market Classes of Ovine - There are five market classes of ovine and 
the dividing factor is age. The time of year an animal is born and the 
approximate age at the time of slaughter ‘designate the market classes. 
The Government procures lamb only, and these animals are in three market 
classes. The primary consideration for acceptance will be the presence 
of a breakjoint only found in lamb carcasses, | 


‘ a. Lamb ~ Lamb is differentiated from yearling mutton and mutton on 
the basis of differences in the development of their muscular and skeletal - 
Systems. Lamb carcasses are from animals that are from 12 to 14 months 
old. Lambs always exhibit a breakjoint on both of their front shanks, 


always show narrow red rib bones, and always have leaf meat of fine texture 


and a light color, The breakjoint is usually reddish and feels velvety 
to the touch, 


b. Spring Lambs - In the late spring and early summer, the market 
receives lamba born ‘the previous year and lambs born during the current 
year. Lambe born within the year are termed "spring lambs"; those born 
the previous year are termed "lambs", The term "genuine spring lamb" 
is applicable only to new crop lambs slaughtered from 1 March to the 
end of the first Monday in October, 


8-54 
OO4 | ~~ 


JA Fuirtoxt Provided by ERIC 


‘ 


- 7? Sa oe: ee a 

a4 ae, 4 q 
c. Hothouse Lambs - Hothouse lambs are marketed before spring lambs. ... ees 

. These lambs are force-fed on grains, raised in confined quarters, market 
at 6 to 10 weeks of age, and weigh from 30 to 40 pounds (live weight). 

= They are usually marketed during the Easter season. , ~ _ a tg 


d. Yearling Mutton - Yearling mutton is derived from animals which. 
are from 12-14 to 20-24 months old. This mutton may have a breakjoint 
and/or a spool joint on one front shank, The breakjoint in yearling | ; 
mutton is rougher and shows less color than thé breakjoint in lamb. 

tt shows séme signs of calcification. The rib bones are moderately wide : 
os - and have only traces of red, The color of thé lean is slightly dark red; » 
me the texture of the lean is slightly coarse. se 2 | \ ; 


e. Mutton - This meat is from animals which are 20 to 24 months old 
or‘older. Mutton carcasses always exhibit spool joints on their front 
shanks. The ribs and shanks are devoid of red, the ribs are wide, ‘the 
lean is dark red, and the texture is coarse. The external Fat covering 
tends to show areas of patchiness in the tail region and over the shoulders. 


2. Age Determination - In other animal and carcass inspection besides 
lamb and mutton inspection, class refers to sex. In- lamb and mutton in-, 
spection, class refers to the age of the animal from which the carcass pos 
‘gwas derived. in determining age, several factors are considered. These i. 
are breakjoint, mouthing, the color of the lean, :body contour, and outer 
fat covering. . 
t 
‘a. Breakjoint Method ~ This: method is used only as a determining 
Ractor after the color of the lean meat indicates that the carcass is 
lamb, The breakjoint is formed at the metacarpal-epiphyseal junction» 
(at the joint where the front feet are removed). : 


(1) Yearling Mutton - In yearling mutton, the tooth-like 
projections of the breakjoint are not 4s well-defined nor as pronounced 
as they are in lamb carcasses. Because of ossification, it. is not likely 7 ‘ 
that breakjoints will ké found on both legs. Usually one breakjoint and : 
one spool joint are found. 

(2) Mutton - Mutton carcasses never exhibit a breakjoint, “ Spool 
joints are found on each front shank. | ; 

b. Mouthing - The mouthing examination is performed on the killing 
fleor., The first and second pairs of incisors are examined; if they are 
worn, the carcass is classed as mutton. This method is of no significance 
to the military veterinary service in the CONUS, but it may be used in : 
inspections in overseas areas. . 


é : : 
¢. Color of Lean - The color of the lean is the most important 
factor in ascertaining the age of the animal from which the carcass was 
derived. It is determined by examining the flank muscles, As the animal 
becomes older, the lean tissue becomes much darker red. 
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d, Body Contour - Body contour”is not an entiredy reliable factos 

F ‘for. judging maturiig, . Hoyever, certain aspects of conformation are "¢ 

a associatéa with maturity. .As an animal, aikturés, there is a tendency for 

4 it to have a spread through its foreqharters and a berrel shape through 
its body.. : . , - ‘ - 


Sad ~ 


e.° Outer Fat. Covering - The outer fat covering. of lamb carcasses’ 
is rather evenly distributed, In older animals, fat tahds to become 
Uhevenly distributed and patchy over the loin, pelvic, and neck regions. 


3. Gradeg and Grading’ Factors - Lamb grading is similar to beef grading, 
The. desired conformation is a “blocky, compact, and thickly fleshed 
‘carcass. -Quality is the relationship of maturity to color, texture, | 

firmness and marbling of lean meat. External finish is less important 

*, . im grading”lamb than in grading beef. The USDA quality grades based 
‘ on these factors are Prime, Choice, Good, Utility, and Cull and the 
military grades are A through D.° —_ . : 


a Conformation - Ideal corformation is an animal' with good . 
muscling in the shoulders, ribs, loin, and rump. The animal will exhibit 
a.nigh ratio of lean to bone with high percentage of the total weight 

¢; .  ° being comprised of the more expensive cuts. °The spread of the shoulders 
 € ts an indication of quality, but rather than being barrel-shaped through 
the abdominal region, the carcass should be smooth and taper into a plump 
Leg e i 6 ; 
_ be. Quality - The overall excellence of a lamb carcass is evidenced 
through the firmness of the lean and marbling exhibited. The firmness 
of the flesh can be determined in the flank muscle. Although finish is 
not a grading factor, higher quality grades of lamb will exhibit marbling, 
feathering, and streaks of fat in the flank muscle. Tigering, which is 
strips of lean between the pelt and external finish, is also evidence 
of high quality carcasses, . 


4.. Style - Lamb carcasses. are prepared in three styles for the military. 
Style I-is the whole carcass and it is available in four weight ranges. 
Style Il is the whole chrcass fabricated intostelescoped lamb, which is 
also available in four weight ranges. Style III consists of whoiesale 


market cuts of lamb which are normally procured. 


a. Legs - The legs are Both back legs remaining in one piece after 
they have been separated from the double loin portion. This is done by. 
cutting straight, across, and through the unsplit hindsaddle at right 
angles to the chinebone at a point forward and adjacent to the hip bone. 


b. Loin - The loin is both loins remaining in one piece as a pair 
after it has been separated from the double leg portion at the junction 
of the hip bone. The flank is removed and exhibited from the untrimmed 
loin at a point on the 13th rib not more than 4. inches from the point - 
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(Of the loin eye muscle'in carcasses weighing 55 pounds or less. For 
carcasses over 55 pounds, this point on the 13th rib is not wore than 

4 1/2 inches. The cut is continued in a straight line te a point on the , 
Leg end of the loin not more than 4 1/2 inches from the hollow of the . 
fast posterior chinebone. . : 


c. Back —- The back is the unsplit hotel rack (middle section of the 
carcass) and the double loin of the unsplit carcass remaining after the 
legs and double chuck are removed. If 4s trimmed to exclude conventional 
stewing portions, It contains the 5th through the 13th ribs. 


; d. Hotel Rack - The hotel rack is the cut remaining after separating _. 
the double chuck portion and extending the cut at right angles to the 
spine from the 5th to the 12th ribs. The breast portion is removed by 
starting at a point 4 inches from the rib eye at the 12th rib te the 5th 
rib at a;point not more than 4 inches from the hollow of the chinebone 

in carcasses weighing 55 pounds or less and 4 1/2 inches in carcasses 
weighing over 55 pounds. ¢% ; : 


e. Chuck - This comprises the anterior portion of the foresaddle. | 
It includes all of the first through the fourth ribs, both shanks and 
briskets and the neck. - : 

£, Shoulder - The shoulder is derived from the four-rib double 
chuck by cutting in a nearly straight line starting at aj point on the 
fourth rib not more than 4 inches from the ‘hollow of the chinebones on 
the inside of carcasses weighing 55 pounds or less and 4 1/2 inches on » 
carcasses weighing over 55 poumls, The cut passes through a point at 
the forward end of the first segment of the-sternum or breastbone, This 
separates the shoulder from the brisket and. shank portions and exposes 
the. cross-cut section of the round armbone. » Thé neck is removed at the 
third cervical vertebrae, and the neck, brisket, and shanks are excluded 
from the shoulder. . : 

} 

ge Breast and Shank - The breast and shank comprise the breast 
and shank portions left intact with the shank attached ag a unit, as 
removed from the shoulder. 


h. Telescoped Lamb - After a lamb has been slaughtered, a cord is: 
passed around its foreleg as near the knee joint as possible, over the 
top of the first cervical vertebrae of the neck, and around the other 
foreleg. The cord is pulled tightly to force the forelegs in a, line 
parallel to the back bone. The neck iS drawn downward and foreward. 
.After the carcass is chilled, the lower foreshanks are removed at the 
knees and the hind legs are separated from. the carcass by cutting 
perpendicularly to the chinebone in front of and close to the hipbones. 
The lower hind shanks are removed from the legs at the hock joint. The 
hindlegs are placed inside the body cavity of the carcass and forward 
into the chest cavity. A needle with a strong cord is inserted through 
ie flank on one side and then through the other flank. , The ¢ord is pulled 
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tightly and. a tie is sade, The telescoped carcasses are froxen in a wind 
tunnel or: ‘gherp’ freezer. ¢ i . 


See In rection of Lamb Cares 8 oA The carcass must always be inspected 
. for the presence of a. Ssrsaaens 3 ‘L€ a ghank has been removed in such - 
a re that the bregkjoint cannot be seen, the carcass is assumed to have 
ie @ pool joint, Weight ranges and styles nust be observed to determine 
conto nce with a contract,- ‘The evidence of contamination by fecai 
_ mater{al or Slime Wil} be tause for rejection. The fell membrane, a“ 
parchmeht-like ‘cover. on the lean Surface, may exhibit water blisters. 
These water blisters are a rasult,.of high. pressure water hoses and may, 
add’ to slime conditions. $ 


vd 
a 


SECTION J - PORK: INSPECTION | 7 ; “= 
; o 

1. Specification Terminology ~The specification divides packer style 

‘pork carcasses into. two. basic styles. The packer style carcass is’ split 

_ down the vertebrae and the heads, “plucks, (liver, heart, lungs), kidneys, 

ham facings, and leaf fat, as well as nearly all lumbar, pelvic, and 

heart ‘fat and mediastinal tissue are removed, Shipper style is the 

alternative method of dressing a cdrcass, which the military-does not 

‘procure, These carcassés are unsplit with the head riaseiei ci: attached, 


a. Style A - This style is hog carcasses split in half (two equal 
sides) and should he barrow and gilt carcasses. The hogs are slaughtered 
and their carcasses prepared in establishments operated under the 
supervision of the USDA. 


b. Style B - The commerc arepared iglesia market cuts of 
pork comprise this style. The raw materials sho d be weli chilled ork. 
derived from acker style dressed hog carcasses. 


26 Grades ~ Pork carcasses. ‘are quality graded on the basis of conformafzion, 
quality, ai and finish. The conformation of pork is the amount of high value 
cuts, but this is exhibited in plump hams, thick shoulders, and a long, 

_ &Righ arched back. Pork does not need the blocky conformation of beef to 
_ grade in a high quality grade. ; 

a. Quantity of Fat - The amount of finish is reflected in conformation 
and marbling is not a factor in pork. The fat should be abundant and in 
proportion ‘to the weight of the cut in the best quality,fork, More fat 
is permitted on heavier cuts” in high grade pork; however, excessive eat 
zouSre quality. 


5. Character and Consistency of Fat - After the carcass is chilled, 
the fat must be firm and have an opaque appearance. The fat of good 
pork is white and hard at storage temperatures. Hogs fed on feeds such 
as Ooleaginous foods and garbage yield fat which is soft, oily, and has a 
low melting point. Certain pork may be so soft and oily that the carcass 
continues to drip ofl after the animal hss heen slaughtered. 
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(1) WS No. L - Slaugates hogs whi eh. nave, 3 siatacn degree of | 
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Lith patio ef Lean to fat end vield mora et 50 percent of therr weeght _ 
i+ the mafor Lean cuts; home, Loins, pientes, and fasten Butts. : 
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- 3, Wholesale Market Cuts - Atrec hog | PAV CAE Ses ark tiwroughty witless, 
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(1) Ham ~ The ham is formed from the posterior portion by remiv- a 
ing the tail and foot, The tail is removed in such a manner as to make : 
@ rounded ham. The foot is removed at or above the hock’ joint so the 4 
marrow is not exposed, When the foot is properly removed, a "star-like" 
‘formation, called a star joint, can be noted on the shank end. The han. 
constitutes about 13 percent of the carcass. There are several types 
of hams formed, either by removal from the side by trimming the skin’ ~~ 
or by removing the shank, ; - : 


/ ., (a) Regular Ham ~ A regular ham is a ham that has its. skin | 3 
ieft on. The foot-is neatly sawed and cut off at about right angles to 

the shankbone in or slightly above the hock joint, toward the body of the 
ham. Unless otherwise specified, hams with the shankbone matrow axposed 
are acceptable. The caudal vertebrae and, tail must be removed, Practically 
all pelvic fat and loose fat on the face of the ham must be removed with~ 
out any appreciable scoring or damage to the muscular portion or the major 
arteries used for pumping and cliring. The hams must be suitably faced 
without ragged edges and with a smooth, well-rounded skin collar on the e 
face side not extending more than about 2 1/2 inches inward from the 2 
stifle joint juncture on a line therefrom to the bone at the butt end i ae 


” and properly flanked to remove the. glands, fat, and tissue close to the 
' major lean meat of the flank. The ham should be closely and shapely 


trimmed and well-rounded at the cushion and butt end so it-is relatively 7 8, 
short, thick, pl:mp, and uniformly smooth. The exterior fat thicknes’ ea 
of a trimmed regular ham, measured under the bone at the butt end, must a 
meet the following requirements: ' 


e * . ’ af 


” Weight of Ham Minimum Maximum © - eb 


10-12 pounds 3/4 ine 1 1/2 in. 

12-14 pounds 7/8 in. ~~ 1 3/4 in. 

14-16 pounds > 1 tay 2' in, . 

(>) Short Shank Ham - A short shank ham is a ham that meets 

the requirements of a regular ham, as outlined in the peragraph: above, - 
except that about half or more of the shank (not beyond the stifle joint) 
is neatly sawed and cut off and excluded, The ghank ,ortion should be 
cut off at about right angles to the main (tibia) shankbone of the ham. 


3+ 


(c) Skinned’ Ham - A skinned ham is a ham that meets: the. . 
requirements of a regular*ham; as outlined in (a) above, except -that fdes- ° 


_ 4s partially skinned on the back, leaving a neat, well-tounded skin collar a 


at the shank end. The skin collar must not be more than 45-percent of 
the entire back (skin side) surface of the ham, méasured lengthwise from 


" the approximate center at the edge of the butt to the extreme outer tip 


of the shank end when removed at or near the hock joint or not ‘more than 
15 percent of the distance from the center at the edge of the butt to the 
stifle joint. The skin is removed so the collar line slants downward 


18° to 18°, starting at the cushion side. Fat remaining on the skinned _ 
Surface should be fairly smooth and should be reasonably uniform in 5 : 
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in thickness, not more than one-half of an fach deep, weseured at point? 


extending 1 1/2 inches favard from the edge of the akin: collar. The fat 


should Se neatiy bevaled on the back -se that ket approximately meers -the 
é es Rw 


lean meat at the huce end. . & we 
e * = ¥ 
_ fd) Skinned, Short jhank Yam + A ckinned, short shaak has 
is a ham that ‘conforms co the roqiivements for. 2 short shank ham and a 
sinned ham. : - * ‘ 


¢ ae : 
fe) Smericen Stert Cus Kan - The haw cut, as ogtl-ne! ia 
paragraph Ja, is commonly ‘known as an Americantstyle-or short cut cam. 


(£) Long Cut Ham - If the posterio’ sertion is ramoved 


from the side at a point 7 incnes anterior to the aitchbone on an 


imaginary Line’ perpendicular to 4 Line .dcawn chrougn the shank to tae 
aitchbone, it is commofly known a5 a long cut ham, These ave rarel 


" gegen today. 7 


ss + 
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(2) Feot - When the foot’ is properly removed, a star joint i 
formed. If the marrow-is exposed, it affords ar excellent epporturity . 
for contamination and early deterioration of the ham. Exposure cf the 


_ hone marrow, however, is sot a rejaction factor, unless the contract - 


specifies otherwise, Ihe smail cxtenser mus:ie is removed from the ¢ 
anterior surface of the feoc, pickl.d and canned and sold as a dueiicacy. 
The remainder of the foot is dsually tanked; however, if the foot is 
properly cleaned, the USDA’ will allow it to be used in pickled pig's 
feet. ~ ; 


be Middle Portion ~- The middle portion is formed by renoving the 


anterior portion from the remainder of the side. A cut is made by a laree 


circular saw on a, line perpendicular to the chinebones, leaving not less 
than one nor more than two and a half ribs on the anterfor eortiun. Tie 
loin, spareribs, fatback, and belly are derived from the middie pertion.. 


(1} Loin - The loin is the first cut removed from the middie © 
portion, A cut is-made:with a small circular handsaw through the ribs 
on a fairly straight line running parallel with the major loin muscles 
starting at a point on the first rib of the loin about 1 1/2 inches from 
the junction of the ébreansé rib and the foremost thoracic vertebra to © 
a point at the ham end which is edjacent to the major cendecloin muscig. | 
The term appjied to gjis cut is “scribing.” After the ribs have been 
scribed, a "U-shaped knife {s tren placed under and ceawn beneath te 
Loin separating it from thé fatback. ‘The term applied to tne reroval of 
the Loin from 
(2) Spareribs - A sparerib is the entire intact rib section 
as removed by neatly ‘tribbing"” the belly portion of the pork carcas? 
midsection extending from the scribe line at che fatoack side of the 
beliy, to/and inctuding portions nf the lower rib cartilages, and vith 
or without a portion of the split breastbones and with the major diaphragm 
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the middie portion 1s "scribing and draving." 7 . 
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remaining. Loose, fat should be closely removed: The Sparerib should con~ . 
tain all except the first, sé@cond and third rib. bones, To allow for = 3 a. 
“ outting variations, the second and third ribs. may be included. as a Part 2 
‘of each sparerib when formally attached. The weight. range for spareribs ee 
is usually 3 pounds and dow. A-3 to 3 pound weight range may be . = | ee 
procured; however, this ‘usually happens when the 3 pound and down range — 4 
*are Scarce dand-prices are prohibitive, ~ » 2 te" -— 


. © _{3) Fatback - The fatback is the fatty layer formed by eemoving . ee 
. -fthe loin and belly from the middle portion, After the loin is removed, = 
the remaining portion is further cut by a large circular saw longitudinally: 4 
(> on a line which is about, 3/4 to 1 1/4 inches above the scribe line, forming 
'. the fatback and the belly. Fatbacks are seldom purchased as such; they’ 
are usually put in dry salt cure and ‘sold mainly in the southern regions 
of the United States as salt pork. ~ . i er : . ) 
. te (4) Belly ~ 4 belly is known as a belly until it is cured and 
smoked, Attcr it has Leen cuted and smoked, it is known as a bacon. The 
ae belly is formed by its removal. from the fatbaek as mentioned above, and 
ee ‘ ‘after the spareribs have been removed. Bellies should be: commercially os 
es ' 3quare cut at both ends and have. all semi+Llbose’ pieces removed: ‘The . 
| ' belly should be frae from flesh scores or ‘stribe cats exceeding 1/4 inch — 
in depth. . > ms . 
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wr ‘ ec, Anterior Portion - The anterior of the carcass is the portion . | 

o that remains after the middle portion has béan: removed... Abdut. one to 
»two and a half ribs aré left on the anterior portion, Several cuts 

“+ *. ‘and combinations of cuts are formed from the breakdown of the anterior 


portion’ — : ‘ ‘ 
_(1) Shoulder - A regular, shoulder (skirt on) 4s formed by separa~ 
tion from the standard ‘hog side by cutting reasonably straight: across 
and. approximately parallel with the ribs so that not less. than ali of the 
' first rib and not more than two and a half ribs (lower thorax ribs) are _ 
\ ileft,on the shoulder“with the cut made at a point in the armpit beyond 
yer ‘and without exposing the elbow joint. The neckbones, ribs, and related | 
_ ' Gagtilages, intercostal meat, breast flap, and loose ends are closely and 
\smogthly removed. The shoulder is well-faced without scoring or undue. ‘, 
removal of lean. The front: foot is neatly sawed and cut off in or: “ 
slightly above the upper knee joint, at right angles.to the shankbone, to- oe 
“ward the body of ghe shoulder. Unless otherwise specified; shoulders with 
. , Short shanks (nog cut beyond the. elbow joint) arg acceptable, The fowl 
; ' ig rémoved close to the body of the shoulder on-a line approximately © an 
po .° parallel to the opposite straight: cuteside of the shoulder starting + 7 a 
ie ‘behind the “ear-dip", which will remain on the jowl and continuing the cit 
to the tesminus on the adge at the breast end, so that the entire jowl 
section is removed, The overhanging or protruding skin or fat at the 


<q . butt should be elosely removed to a slight bevel approximately meeting e 4% 
7. ue the major lean meat edge at the butt to produce a closely and shapely 
| 8662 a er 


-tvtiamed regular shoulder. The external fat thickness of trimmed regular. Po 24 
‘ anouiders measured at the approximat: center of the butt should conform . Ss 
_ to these requirements: ; , . | 3 


Weight Sange of Shoulders Minimum Maximum 3 

- 8-10 lbs. 3/4 in. 1.1/2 in Es 

10-12 Lbs. 778 12. 1-3/4 in, 7 = 

{2-14 ibs. 1 in. 2 in. = 

oe 14-16 lbs: L 1/4 in. 21/4 ia. ty : 
-  W6nkB Lbs. Lijdin, 21/4 in. 7 3 


” (2) Short Shank Shoulder ~ A short shank, .egulsr shoulder is 
a shoulder that conforms to the requirements for a regular shoulder 2 
ag outlined in the preceding paragraph, except that about half or more ; 8 
. of the shank (rot beyond che elbow joint) is neatly gated and cut off at : 
sight angles with the shankbone, or about parallel to the kmee joint. 


. (3) Skinned Shoulder - A shoulder that conforms to the require- t 
meats for a regular shoulder except that it is partially skinned, ., 
. leaving a ‘well-rounded skin collar at the flank end. The skin collar ghould °° ¢ 
-” got exceed 45 percent of the entire back surface of the shoulder, measured 
lengthwise from the approximate. center at the edge of the butt to the 
extreme outer tip of the shark end when ‘emoved at or near the upper knee | 
' Joint or not more than 25 percent of the length, measured centrally along 
. the back of the shoulder on 4 straight line starting at the juncture of 
a the elbow joint to the edge at the butt end. Fat remaining on the skinned 4 
: surface should we fairly smooth and, except for beveling. at the collar 
. and butt ends, reasonably uniform in thickness, not exceeding one-half 
“. inch in depth,. measured.at points extefiding from 1 1/2 inches inward from 
a7) the skin collar to the inner bevel edge at the butt end. At least ¢races 
a” of. false lean must be in evidence on the back surface of the shoulder. 
c+ + + (he £at should be neatly beveled back from a point close to the lean meat ~ 
edge at the butt and sides." 


(4) Picnic —The picnic is the approximate lower half portion of 
the skinned shoulder after separation from the shoulder butt.- The 
_ weparation must be reasonably straight and perpendicular, made parallel 
a to the, breast -side of the shoulder, leaving all of, the major shoulder bone, 
i _ the connecting bladebone joint, and from 1 to not gore than 2 inches of 
“Phe blade bone remaining intact in the shoulder picnic. The foot is neatly 
sawed and cut off in or slightly above the upper knee joint at right angles 
- to the shankbone and. Unless otherwise: specified, picnics with short 
: shanks (not «ut beyond the elbow joint) are acceptable... The picnic should 
be well-faced (the lip and breast fisp should be removed), and well-rounded, 
with the’ skin and fat beveled to at least the thickness of the fat at the 
| butt end se it produces a closely and shapely trimmed picnic. | 


(5) Boston Butt - The slightly wedge-shaped portion of the pork 


3 shoulder. after separation from the stafidard qut picnic, as mentioned in F 
a the previous paragraph, The neckbones, bloody portions, and loose ends : 
a : a ae 8-03 | \% 
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: . a : . . ‘ : ; 
&re closely and sicothiy Tegoved without deep seoriag \e tutilacion of 
the flesh. The major tlad+bene portion riwadao intact iswche butt.+ The 


skin and ‘he “undurlyiig fai that is 


wee: haunt ohe=Foucth vf an.inch 


thick over the sada body ai She butt snovid Le anoothly and uniformly 
removed to expose the false Tean.or "sean mat" on the back or skin side, 


The fat should “be neatly beveled so 
dean flesh at the edgatoa all sides. 


° (°) Clear: Plate ~ The dayer fat aua skin rewov ced from the ocut-. 
pate (sein side) of the regular shdtider.- aa 


i 
because Of Ehe action of nd. 


é ¢ & ; 2 * ? 3 
» Defects - Fresn' pork is very susteptadie to decomposition and spoilage 
croorganisms and the oxidation of tissues.’ 


Vecause of its Susceptibility co spoilage, it is especially iuportant cu 
check fresh pork fur bruises and rancidjty. . 


@. Bruises - Bruises are areas of flesh infiltrated with blood. In- 


. 


. juries are the cause of bruises. 


Those bruises which involve only the 


skin aie considered minor, but those involving fat and lean are ia jor 


defects. Cuts showing bruises in 
by tho military. 


fat and lean tissue cannot be accepted 


‘b. Raacidiry - The major cause of rejection cof vork sroducts is 


oxidative or hydrolytic rahncidity. 


There is an unstable fat constituent 


in pork which combines with oxygen to cause oxidative rancidity. To 
prevent this, fresn pork should be Wrapped or not stored any longer than 
necessary, Cured pork products have antioxidants added to prevent — 
.usygen from combining with the fat constituent. I£ pork is stored at 
temperatures above 40°F, an enzyme called lipase is produced b. vacteria 
- aud wild comfine with moisture to 
greventative for hydrolytic rancidity is stcrage temperatures of less 


than 40°F, 


produce hydrohyt‘c rancidity, The best 


c. Hair Koots - This indicates poor workmanship during the dehairing 


phacess. in most wholesale cuts, 
terest, but some cuts such as bace 


the skinning required will prevent this 
n bellies, frequently exhibit. hair roots, 


‘44 Seeds - These are the mammary tissue of pork bellies, When 


Lusse seeds are white this indicat 


es the carcass is from a gilt and the 


“Amary gland has never been active. When the seeds appear red, it is 


indication of their having been ac 
olack, the indication is a belly f 


«. Odors = Pork products whic 
wisetistactory, Cuts derived from 
sexual odor. 


t wwii - Fresh pork ts orig 
hai yield a carcass with darkened 
Getuslts or pigment on its skin su 
-eit insover ions, 


tive on a sow. When the seeds are 
rom an old sow. 


h amit any type of foreign odor are 
old stags and boars have a distinct 


ht grev—pink and uniform in color. Old 
color, A carcass with dark color or 
rface ig cause for rejection on procure- 


B-o4 


rte. 


shat it approximately meets the ina jor : 
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S.- Inspection bf Ham and Bacon ~ Bacon usuably means the cugéd and 
smoked bellies of hogs; however, in some countries the term refers to any 
_ gured and smoked pork product. A ham is the thigh of an animal prepared 
‘for food, There are regular hams which have a covering of skin and fat 

over the entire back, and there are skinned hams which have skin removed 
from the back down to withip four inches of the shank. ; 


a. Bacon - The quality of green fresh beliies is indicated by the ' 
color amd the texture of the skin, the fat, apd the lean. A high-quality, 
belly should be smooth and flexible and free #f bruises, cuts, wrinkles, 
coarseness, and discoloration. The fat partion should be white and firm. 
The lean should have a red color and should be of fine texture. The good 
features are influenced by good feeding and breeding. Hogs “fed on grain 
yield a firm white fac. Meats with 4 firm white fat chill readily and are 
easily trimmed into cuts which retain their shape. Hogs fed oily feeds 
such as soybeans, peanuts, ard acorns: will produce a brown fat that is 
soft and oily in texture and is not acceptable for military use. 


(1) Defects in Bacon - A common defect seen in bacon is 
bruising. Injury to a live animal while it is being transported or in ; 
handling (it before it is killed may cause this defect. During the bleed- 
ing of the slaughter operation, the blood of bruises is entrapped in the 
tissues. Sometimes bruises are not v ible in the green uncured belly 
but become very apparent after curing smoking. Bruises are a defect 
because they detract from a product's appearance and because the affected 
area is subject to spoilage. Other defects are scribe cuts, presence of 
black seads, presence of bone, hair roots, unsmoked areas, and mutilation. 
in handling. . | 


(2) Inspection Procédures - When inspecting bacon, use the trier 
from the food inspection kit. Three landmarks for making the trier 
inspection are the flank pocket, the featherbone line, and the brisket 
end. Off-odors, rancidity, and slime should be checked when a trier 
inspection is performed. You should follow the same practice that is 
followed in inspecting ather foods and check purchase orders and their 
supporting documents which cover bacon in order to make sure it conforms 
to all terms of the contract. Slab bacon is usually bought in two weight 
ranges; an 8 to 12 pound range and a 12 to 14 pound range. The amount 
of fatback removed should not exceed 1 1/4 inches from the scribe for a 
lot average. A bacon siab should. be at least three-quarters of an inch 
thick at any point except the edges. The leaf fat and excessive 
. cartilage should be removed; the stab should not have unsmoked areas, , 
hair reots, mutilations, or black seeds. © 


(3) Specification for Bacon ~ The current specification (PP—B-81) 
distinguishes two primary types of bacon. Of these two types, only Type 
II (special) is procured for military use. Type 1 {standard), which is 
not purchased by the military, is basically a commercial product. 

. Included under Type II bacon are several forms, styles, and classes. 
ir 
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Form B ret ie a 
followias cavee see lec. 
Wrapped in wax 


7 


Class 2 
imspectors sine: 
Specitication, 


REQ Ses 
v.biiles) esd Class 2a (rrczen/ done 
2a¥O DEC stored at O'F 
v..@ smokehwuse .ghull be 19 tours or mure. 

vary but shall so2 e:ceed 120°F durhin the. 
#8 NGurs ater sacking, shalt be Placed anu held er 46 
and 24 shall pe placed ir. 
hours after completion of sinching. 


oe belew for 


is Soaring. 


(Svecial; 
Type rf. eee | 
SO Le A,yuse & 
specs ityle 2. 
One pound units partlelly vacua puc ed, 
bucon are: 


~¥ 


Deo awk 


2 fur Type tae baocured : 


Quality ef Hams - The baa quaifiy ¢ 
fat, and lean are much the sane as the factors in 
hams, bone becomes-a-very fuportaut factor, 
excessively large nor excessively hard end white. 
aitchboue cf a young aninal are, cartilaginous or 
uurfaces of this bone of an older animal are 
heat from the nam of an old animal 
snoid be smocth, soft, firm, and unwrinkled. 
firm and Rave a god color. 


a 


vedas the Trive - The t¥fLer is ag 
is used to prube areas fur SOUUINESS » 

ocgers ehich may interfére with the ezaminatioa. 
CTE we Tintioned sbkeve, thea viciie 
.2 Getect the cdors of sourness,. 


Seat 


th Thee ry ea! Hk : 
GME POUUE edi MOR Wee 


leas 


E - 


Lord 


we taku bacu ead 
DS Gre see tie 
eloped, 
oa packed; Style 2 
“net three tinecer of Tyne Ji 
fovea wis Caass ZA, frozen 
“age aie, ateharenes to 


Mabie: for Glassy 
siie) wav beotducen provided the; 
Jugal time in 
Smolehouse Lemberaturen aay 
witdve verwe. Clesr Y, within 
“to oe lower. 

a freceer (Gr oc lower) within 96 


so 
ion Z,-cors of sin, 
, liowever, for 
Me Muse. mot ve 
Gut surfaces of the 
while the cut 
white and flincy. 
ds Jikely co be cougis, 


The 
Tre skin 
The lean should be 
The. Fat shoutt se white eed not excessive, 
roduct ghould be browa end smontn,. 


fuspecting Shaak - & primary off- cacition te check fog in 
mest common-arca for souring is ih the shaak ead 
Of ioe ram where the scenes of the thigh, knee, and two lower leg bones 
hovated,.” These ‘bones ane surrounded by tendons sid fibrous macecial. » 
WIPicwic lc penetrate these areas adequately with curving agents. 
Wei these areas are not adequately cured, bacterial growth may be 
vd hated during the smoking perioa and SOuving may result. A trier 
Can aétecr this condition, 


Reamining Butt gind ~ The fae cir the aitchbone, the marrow 
vf the femur, under the aitchbone along the fenuur, 
should be cuecked wich a trier, 


.Temains on the attchbone, souring is possible, 


and in the stifle joint 


Peivic fat is, very wumstabley aad if any 


ins'.cunery resembling ai 
It should be clean . 


it is 


rawsa.and hela under 


. 


tN 


4 


&% . 


7 14) dQapecri.. for brurses ana 4old - Srufises are as undestrable 
ws bite a8 In bane She dagured tvsbac must be tramed sway, Suz face 
WIG bd MCE Cutis aud Cap be Washed off with viaegar aca weter. If the 
2d Qkowre ss a. aabagle sd, ict wes pdnetiuce craces ticoughout the ham. 
Soleis Q@v@ aut Conac Gi Meats, buc there Ly an iraeedrabie flavor present. 


* 


* 
a 


Sa TUN CoS aN) SMOBEL MEATS fi 

te Detiatcica of Curang - Curiag is o method of s.ese.' fay or iuparting. 

w jerticonlar flavor to Varidus meat products. Meat was o:iginally cured 
in urder Lo preserv: ic.” The’ need co cire meat for this purpose is not | 
as gtedt 1oGay au CD ofiginally was tecuuse refrigeration is now avadpabie. 
Cougumers have tlie same eating habits they had before refrigeration was 

us. eloped, and thes sae demand the tiavors -and colors. of cured meats. 


Garing Ageats - Many curing ugents may be used for the curing process. 
tne funetion-of each ia separate, but che cesult is preserving the quality 
afd vousuder accepcacce Of the product. “Salt 4s the basic curing agent, 


et id may be supgleseuted with.other agents, such as sodiw uitrate, stgat, 


spices and many other supplementary products. The primary objective in 
vutiag meac is to prolong its keepiag quality. ‘Tiis is done by saturating . 
issues with salt which eventually destroya most of the ticrogcopic 
organisms. ‘the salt does not destroy all pathogens; the -ctiring process 
will'not make trichinae-infested pork safe. There are agents for stabiliz~ 
_ing the coter, counteracting the brackishness of salt, and preventing <«_ 
oxidation. Regardless of the agent, the consumer is profected by USDA ro 
supervision of the quality and quantity used ‘in each product. 

? ® 


a. Soult (NaCL) — Saic used in the curing” fourm a maysbe used alone 


‘yous wich other ingredients. Sakt is basically a preservative; it extracts 
; noistuce from meat and imparts flavor. The concentration of salt in ra 


yor nitrites and increase the permeability of meat fibers 


“nw ds ftom 2 1/2 to 4 1/2 pencent and.in cored bacon from 3 i/2-to & 1/ 


percent. o < es 


* 
& 


b. Sugar - the vreserving characteristics of sugar are similar to. 
those wi sait, however, sugar does not have these characteristics to the 
extent that sale does. Sugar adds flavor, removes sone moisture, tones 
down the brackishness of salt, and furnishes food for desirable bacterial 
growth in the curing process. Excessive amounts ef sugar do rot 
enhance the Meping quality of meat, but they may cause if to turn dark 
red. et ‘ 


a 38 


ce Nitrates - Sodium nitrate and potassium nitrate ip Paes reservoirs 


OY water., 


a. Nitrites - [ese are produced from the reducing bacteria acting 
cu sodium or potassium nitrate. Nitcite unites with henoglobin or 
wogicbin to fusm nitric oxide myoglobin: which, ia the presence of heat, © 
yiclds alcric oxide mycchromogen (a stable cohor). «Nitrite salts may be 


wea te tne aitrates cto insure having enough nitrite for color fixation. 


THe quancity of nitrites added must be carefully cencrolled by che USDA ma 
4) avoid crearing toxic effecta. = 4 
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oo -@e Other Additives - Spices are added for flavor; they have no : 
aa curing properties. Such aetioxidants as ascorbic acid, sodium ascorbate, 2 
-- gr sodium isoascorbate may be added, The ascorbates accept oxygen and 
' keep it from combining with meat pigments, thus preventing purplish or 
* brown discoloration. Chemicals known as polyphosphates are also used to 
retain or promote color development. ' 


3. Curing Methods ~ The fundamental procedures to follow in handling 

meats before they are cured are refrigeration, preferably below 40°F, to 
insure that lipase, a rancidity enzyme, is destroyed and to inhibit 
bacterial growth and oxidation. Another consideration is sanitation. 

Good sanitary practices reduce bacterial contamination-and bacterial growth. 
The three principal methods of curing fresh meats are with dry salt, by 
drybox, and with pickle. 


a. Dry Salt Curing Method - This method involves applying salt 
without other agents to the surface of the meat. After the cuts are 
rubbed or sprinkled with salt, they.are placed on racks and additional 
cuts are stacked on these with a layer of salt between the cuts. After 
several layers have been stacked, the salt is spread over the exposed 
areas of the stack and it is left to cure at a temperature below 40°F and 
in subdued light. Curing takes several weeks. During this period, 
“overhauling” 1s necessary. This'is a restacking of the cuts so that 
those which were on top are placed on the bottom of the new stack and 

» ‘* those which were on the bottom are placed on the top. Overhauling 
. @qualizes pressure on the cuts to allow a more equal rate;of salt 
absorption and reduces the possibility of rancidity by placing the cuts 
which were initially exposed to the air on the inside of the stack. 
During the curing, moisture is extracted from the tissues and the salt 
/ «. is’ dissolved in the tissue fluids. {it is frequently necessary to add 
dry salt because of the concentration which ts weakened by dissolving 
in the tissue fluids. 


(1) Dry-Cure - Dry curing is confined largely to fancy bacon ~*~ 
bellies, boneless butts, canadian style bacon, briskets, sausage meats, 

, . and similar items. Fancy bacon beliies and briskets are cured in tight 

os “ boxes; the other meats are usually cured in tierces, Boxes for curing 

. . fancy bacon bellies have a capacity of 500 to 600 pounds. While they 

are usually made entirely of wood, some establishments use a galvanized 

iron lining. Any box that is used must be watertight, and practically 

airtight to prevent loss of moisture and discoloration due to oxidation. 

Clean and sterile boxes which are about to be used are lined with oiled 

paper On their bottoms and sides. A definite quantity of bellies and a 

proportionate quantity of cure are weighed out for each box; the box is 

then loaded. Each belly is Mghtiy covered with cure and placed in the 

box, skin dqwn, in close contact with the others. This is continued until 

the box is nearly full, then the last layer is put on, usually skin up. 

To distribute the cure evenly, some packers weigh into individual con- 

tainers the amount cf che cure that is to be used on each layer of beliies. 

Qiled paper is put over the top layer and the box is closed. , 
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“? The water passing through the salt’ becomes saturated and is drawn off at 
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of the bos cure. -The curing containers consist of cectangular, wooder vats 
of vazryiuy capquities. The meat to be cured is rubbed witn dry curfag 


me Se ae OC Rd a 
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(2)  Moddfied fox Cure - Large packers practice a -wodification - 


agents and carétullly iaid in the boxes; it js not packed as cg@ipactiy as 
in fancy box cuciag. A loose=fitcing cover holds the meat in position 


* 


and the spaces betweea the cuts are fiiled with a mild pickle. . This 
met 


fe used to cure Lightweight bellies that are noc quite high enough 


~ ida quality to. meet the raquirements for fancy bacon and too high: in 
quality for the sweet pickle trade. 


2 ' . 
(3). Combination Cure - Some packers now use 4 combination cure 


for d limited quantity of meats. This consists of curing the meats for 
a time in pickle and finishing the cure in dry salt, or vice versa. 


‘Meats curgdé by this process are not as dry as dry salt meats nor as high 


1 


Md 
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in moisture as pickle-cured meats. The cure is largely limited to 
bellies. . 


og be Pickle ‘Curiag - The tern "pickle as applied to geat curing, 
" means a solution of the curing agents. Plain pickle is simply a 


Bar of salt in.water. Compound pickle contains salt, sugar, and/or 

dium oi@rat@and/or sodium nitrite. Pickle that contains sugar in 

some form is also known as "sweet pickle". - w = 
-. . 


(1) Plain Pickle ~ Pure water and salt (usually crushed rack 
salt) are used. The salt is placed in large vats and water ig run through 
4¢, either by being forced in at the bottom and overflowing at the top, 
oy by gravitating through from the top and being drawn off at the botton. 


t- 


100° etrength. Any gross impurities in the salt are removed by straining 


- the brine through fine copper screening, then threugh cleths, and finally 


o 


filtering it through sponges. The 100° pickle is then drawn off into 
large holding vata where it {gs standardized to any desired strength by 
the addition of water. The pickle may or may not be sterilized, depending 


upon the purity of the materials used. ‘ 


(2) *Compound Pickle - In making compound pickle, the brins is 
teduced to the desired ‘salt strength by adding water. A sterile solution 
of the other curing agents ig added to this. The sugar, sodium nitrate, - 


and sodium nitrite are dissolved in a,vat in as little water as is 
gecessary to put them in cémplete so ation. Solution is hastened by 


LJ 


boiling, which also sterilizes the solution. The solution is then added 


to the brine to produce pickie of the required strength and curing 


(3¥ Second Pickle - Pickle that has been used to cure meats is 

Alled "second pickle". During the curing process, the meat takes up 
rom the pickle considerable quantities of the curing agents. Fancy 
ham piekle, for example, may be reduced from 70° atrength as fresh | 
pickle to 50° strength as second pickle. However, the remaining curing 
agents (particularly in compound pickle) are stil usable.and too valuable 
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"o throw away. cakewise, the secona pickle contains end=products cf 
aitrate comersioa and bacteria desirable for further curing operations. 
Sut seccud pickin also contuins many solutie crotein Substances and 
inurgan‘c weat gubacances, whict are vuluerasle to decomposition, These 
must be cemoved beiore the pickle ca. be used foe furcher curing. Second 
picale is prepared for recoe by trirging ft to a temverature of 200°F, 
ekimning off the s¢.e. produced by the enagulating ulbuminous substances, 
filcariog, ead tring!re sce romatining vierle fo the desired strength by 
adding the prope. juantaides of salt aad ocher curing agents, As a rule, . 
only compound pickle trem fauce grades of meat is reused. Secuad pickle 
comtains ubcut twomchards of the original sale ana sugar aid ote-haif of 
the nitrace weed in tne criginal pickle. | ‘ 


44) Ropy Pickla - When bacterisl action causes pickle to 
become stringy and sticky und co have a fecid odor when it is warmed, it 
is called “ropy pickie", These coudicions are caused by excessively high 
temperatures ia the curing tedlars, unclean vats, avn~starile pickle, 
contaminated or slimy meats, neglect of overhauiing, and other factors. 
{€ ropy pickiv is discoverea early in the curiug process, meat may be 
Salvaged by promotly dumping che pickle, thorsughly washing the meat, 
sterilizing the vats with live steam, and re-covering the meat with 
fresh pickle, Meat allowed to remain in ropy pickle may spoil. 

4 . 


(5) Formulation - Pure water at €0°F weighs 8.34 pounds to che 
gailon at sea level and will dissolve 3.03 pounds of salt. This, however, 
will make more than a gallon of pickle. For general purposes, a. : 
Saturated solution of salt in water is considered to contain 2.5 pounds 
of salt in.a gallon or 25 percent by weight. The degree of saturation, 
or the intensity of pickle, is determined quickly by an instrument called 
a salometer. This instrument has a calibrated stem marked 0 at the point 
to which the salometer sinks in pure water and 100 at the point registered 
in a saturated salt solution; the intervening Space is graduated in degrees. 


Some salometers are guuged between 0-40°, 40-70°, 2nc 70-100°. They are 


made to read accurately at temperatures between 35° and 38°F, The degree 
of saturation or the strength of any pickle can be determined guickly with 
one of these instruments. 


(6) Applications ~ The strength of pickle varies greatly with 


. the purpose for which it ts to be used. For curing purposes, pickle is 


<) 


designated as curing or cover pickle, and pumping pickle. Pumping pickle 
is invariably stronger than cover pickle since pumping is done to intro- 
duce the curing agents into the meat rapidly without introducing _ 
excessive amounts of water, Some establishments use pumping pickle of 
100° salt strength plus other curing agents. Most packers, however, use 
pumping pickle of about 90° strengeh. Cover pickle varies in different 
establishments and in the same establishment with the kinds and grades 
of meat cured. Fancy hams, for example, are usually cured in pickle 
of 75° to 80° strength. In general, the milder the pickle the milder 
the cure. Most packers make two or more grades of hams; the highest 
or "fancy" grade is given the mildest cure. Nearly all curing pickle 
ts “compound pickle." 
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infecting a cucine sdiution daie the antersor wEomeaed. Uo ta dese 


7). Pumpin ~ Pumoing te 4 oor wifap fegeriass 2 means of 
ee 
farcing the piciche (curt agent? dane te meet thre Jia aetdt oo oantee 
pressure. The two neinet: of cvsaine at? the atttch ei acay ine pe 
artery methods. 

(a). Stitch Merhod - la stitch pumping, the needles ac: 
inserted into the pieces of meat in many areas, and several strokes vet 
area may be injected, The amount vf pickle introduced verlus Crom 7 t. 
14 percent of the weight of the cut. Usually whe quantity doer not 2xceed 
10 parcent. Injection omnping, a variation of scitch pumping, is a 
mechanical meaas of injecting a predetermined amount of pickle ‘ato curs 
gassing cn an assembly Line, _ 


. (by Artery Pumping -- 4rcecy pumping is generally used for 
hams, The ham is placed on sealer with a graducted dtal. The aeadi~ 
is inserted {ntc the Larga artere cyt the aitchha 2 eo pre sror 
distribures piekle throughout tie ae An 3 rerumt fudrecse fo Cire hay Berk 
of the han is necessary to insure adequate permeation of the pickle 
solution, Hams can be pumped ..o 'n imerease in weight. of 20 percent, but 
in those cases, 1 light pickle cencentration is used, 
i 

c. Overhauling ~ as explained earlier, overhauling is done to insure 
that all pork cuts are adequately cured, During che first week, mich of 
thé salt has dissolved in the meat juices and mey he teo diluted or it 
may have drained away. Te insure adequato curfog, dry salt-eured meats 
are rearranged and resalte. on about the seventh aay Small cuts are 
averhauled only once, while large cuts with bones in them are usvally 
overhauled on the seventh day, again in from 18 to 20 days, agafu fn 35 
td 40 days, ana avery 40 days until the cuts are shipped. Sweet pickle 
meats are overhauied earlier than dry salt meats. Peliies and -mali 
meats are overhauled at 3, 10, and 18 days. Long-cuce hams and shoulders 
are overhauled at 5, 15, and 30 day intervals, and a otee 30 days. 
Artery-pumped hams tay be overhauled once or not ac alg. The same pickle 
is used; it is not strengthened. 


(1) Barreled Meat - Meat packed in barrels in overhauled by 
rolling the barrel to stir che pickle and to loosen any cicse contact 
pieces of meat. . 


(2) Dry Cure ~ Drv cured mest is not overhauled becaus? che 
pieces are small ard the first cure is adequate, 


d. Backpacking - This is a procedure of repacking meats which are 
nearly cured into tierces with a 25° pickle at a temperature of 0° te 
15°F, While this does not completely arrest the cure, it does retard it. 
This procedure is used to store cured meats awaiting consumer demand. 
Pickle-cured meats may be withdrawn «t the end of the cure and stored 
in racks under retriyeracicr. 47 °F, auch ents mae be held for 2 seeks. 
At. lower temperatures, the meats sav be ueld lenger, ‘wi: they showid ner 


be stored for Jonger tuan 59 d-vs. 
£ 
ee 
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. @& Gains and Losses = _ » 


og Ne es 

(1) Dry Salt Cure — Loes of tissue fluids causes\a loss of weight in 
this cure, Lean meat bas the greatest loss because of its\high meisture con- 
tent. Large fae pteces of meat lose tesa metsture, because \less moisture 


{s extractad from the deep tissues. ; 


(2) Sickle-Cured Mert - Pickle-cured meat {except pickled tongue) 
always show a gain in weight. The amount: of this gain varies With the’ 
_ emoune pumped, the class of meat, amd the length of the curing pericd. 


(5) Dry-Cured Meat - Dry-cured meat shrinks very little hecause 
none of the extracted moisture is drained, and because ahsenece of air pr2- 
vents evaporation. \ 


(4) Loss of Nutritive Substances - There is a loss of such nutri- 
tive substances as albumin, phosphort:.: acid, potassium, salts, and meat 
bases. Cured meats have less nutritive valve than the green cut. from which , 
they come, 


f. Curing Other Meats ~ Certain cuts.of beef are cured in the same way 
pork is cured. Since the processes are so similar, ve will dicusas the 
curing of these beef cuts now, in this section dealing with pork and pork 
_ products. The beef products we will discuss are corred beaf, beef hams, 
and heeft tongues, 


ri 


(1) Corned Beef - Corned beef may be prepared from any part of a 
carcass; usual ly the brisket and rump piecés are used. In preparing corned 
beef the cut is rubbed with salt and the cuts are packed in layers. A 20 
percent brine solution with sugar, nitrates, and nitrites is poured over the 
cuts. The beef is then stored for 25 days at about 36°F. During this 
perfod, it may be overhauled two or three times. — 


(2) Beef Hams - This is a term applied to cured rounds or parts of 
rounds. The rounds may be cured in a pickle containing salt, cane sugar 
and nitrate or they may be pumped by introducing pickle into their arteries, 
When the hams are cured by putting them in vats with the pickle, 100 days 
may be required to complete the cure. ‘The cure may be shortened to ‘20 days. 
with artery pumping. The beef hams are used for dried beef. 


(3) Beef Tongues - ths tongues may be cured by ‘pickle or artery 
pumping. The cure takes 55 days in a oe tank; it can be completed in 5 
daye if artery pumping is used. 


4. Smoking - The chjectives of smoking meat are to remove moisture to re- 
tard bacterial growth; ¢o impart a desirable smoked flavor; to stabilize a 
cured color; fo prevent oxidative rancidity; and to kill surface bacteria. 


a. Smokehouses - Hickory chips and hickory sawdust are generally used in 
amokehouses. The heat is produced by stesm coils inside the emokahouse. 
Temperature range from 120°F, necessary for color fixation, te 148°F, neces-~ 

ary for a "ready to eat" product. The older stationary smokehouse has many 
stories and is constructed of brick. The air and smoke circulate through 
natural current and uneven smoking and heating are common, The rotary 

type smokehcuse prevents mich of this problem by rotating the products 
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_ constantly during smoking. There ace new conditioned types of smoke—_ _ Ye e 
houses called Julian smokehowses. They are totally air and sncke con- - / E 
_ trolled to prevent uneven heat and emoke, ind capable of washing the q 

product after smoking. 2 , M 
* . e x 
b.. Defects cf Smoked Products - ; : 
(1) "Drips" ~ This is a condition of fluid drippings from the 
preduct on the higher trees. Excessive moisture ip the cured product — 
causes it, , 7 


7 a { 

(2) “"Touchers" = This condition is recognized as a light- q : 
colored bald spot on the ham. This spot is subject to spoilage; it is ae 

~ caused by two hams touching one another, thereby keeping smoke from . 

Fe permeating all the outer surfaces of the meat. 


(3) "Drys' - This is a dry condition qf the smoked cut. 
Excessive heat in the smoking process causes it. 


SECTION L - SAUSAGE | | > 4 


1. Classification of Sausage - There are two principal classifications - 
of sausages; dry and domestic. These classifications are based on the 
way the product is processed. Sausages are meats which have been com 
minuted and further processed. Man developed types of sausages to 

meet the required conditions of temperature for preservation. In | 
southern Europe, dry sausages were .develdped which would kedp without 
refrigeration. In older climates, fresh and semi-dry sausages were 
developed. In this country today, about 13 percent of all meat from 
-animals slaughtered goes into sausage saking, which is the most profitable 
segment of the meat packing industry. 


a. Domestic Sausage - 


\ (1) Fresh Pork Sausage - This sausage is 100 percent pork meat, 
except for spices. The pork is ground through a grinder, and the spices 
are added. If the product is to be link sausage, it is stuffed or molded 
into casings. This product requires refrigeration, has limited shelf 
Life, and must; be, cooked before it is served. Examples of this product 
are fresh pork satsage links and pork sausage, country style. 


: (2) Smoked Sausage - This ts an ‘all-pork product with spices — 
added, The stuffed links are smoked with hardwood until they have the —- 
appearance and flavor of a smoked product. It has a longer shelf life “NS 
than fresh sausage. It must be refrigerated for preservation and must 
; w be cooked before it is served, Examples of this sausage sre emoked . 


sausage links ae sausage 


. (3) Smoke and Cooked Sausage - This sausage is made of fresh 
beef and pork. The purchase order specifies the percentage of each of 
fa Fs 8-73 
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hese. ingredierts. Te seat comeaneats are mixed. ground, noes ?sed 
Aa aclent cutter sentfec Inte casingg. Che george torn Utes 
age and onaket. >: cit! have + age shat f Pite sn toa ssade. ta eat. ' 
PRAM Se Ae Ee Us EP te Th Pe tf rere | OS ge FE EE AY, 
ro ns SS rl : 
‘- a6 
(9) Gowled Sausage - Tus teat “sap fatie Yor Tris Spee oF 
cameage are fresh chilled pork 'ivars, pork, ad path rrienings, Sov . 


coaiain bleed or Livers those saveoges heve a short stel& Life 41) 
coaked vausaee de reac. to serve, Fxanples ace Lieut sansage  CBraunsen - 
we faery. ron, oot «Lf tae 


(3) Cooked ce Baked Specizjiies ~ The meat components for chis 
type cf sausage are beef and perk or one of the components by itself. 
vte components are mixed and ground, processed in * silent cutter, - 
mad ate€fet feee rang and walds for cooking or baking. The ‘gaurage loav: 
agen dtoped ia hot ott io brown and glen: Thig fsoa reculyefe-seryve 
raregge,  Eranpiag sre gichie and pimente Lovet and baked ner. 


_t- Ory Sonsage - Avy and suaner ATH IeUS are fod on the market ; 
wie aowweleryvoof c.ses, Many varivties origi vAtad in Eur ye. Peete 

ccuntry has its ow meat, ecice, smoke, and coloring farmia, Itallanr 

sausages are vary ulguss s .soned, while northern European sausages 
wye heavily smcked, The meat comporent for dry sausage. mist pe of high 
quality. Tie pork usel in dry sausages must be cooked tc a temperature 

OLA Pyar tei aaa cured in a high ‘oncentration qf salt, am frozen - 

oot} trdchdna. 7 -s 

(1) Cas’ry ory bausages - After grinding and after spices and . 

curing ingiedtents «ve been added, che meat is ;rassed iato Shallow a dle 
pans, The pans arc placed in,a room w.ch a temper ctuce of sO°F fer { 


24 te 72 hours. This in knuowa as poo curing. The vans ace removed, tig 
peat is mised foc 2 ro Fmiavtes and fits sradeat ze suaf ted into casliugs 

lr is thea aivea o cote migks, hich of a dense smoke woth miataun beac 
After smoking. che sausage Lg transferred’ ta the drying room to finish 

Rec easing vaen controliaed Bemperacucs and humidity. 

. (2) Crean Hanging - This is a nore critical metnod of processing 
fan the pan—curtng method, The sausage :3- stufced immediat<-iy after “he | 
gr lading operation, The casings aretrauet ccicd to.a “green hang’ ne. 

room" where the temperature is hold a: “7 te SO°F and the ‘uwridsty: fs 

aie “5 ta 62 peveant, The saasage dn casi gs is xapt din tals tetm lt 
Da te 72 Weursé ot £39 chem smoked Bog tether Le the deying Tos. 

Ty this room, temperature and humidicy are conccealaa by mech.ii. al 

unite which drgw air through intuke ducts aid through a spray of water 

te remove ee particles and mold spores. ‘ue air is ofrctvlated cover 
warming ceils and into the drying ree ou, a rade of = £ oo = 
and a Sumfotty of 65 29 84-perc-nt 
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. flavor and-improves the texture of sausage by stabilizing ¢ 
globules. ie an ae 


qa. Beef - Beef is uséd in: sausage principally for “binds: “This 
term refers to the cohesiveness of the sausage. The meats 5 the . 


pest binding qualities are hot bull beef, fresh chilled buli beef, hot 


lean cow beef, and fresh chilled lean cow beef. Seef adds color and 
he fat 


1+ be Pork = Pork contributes’ flavor,’ jutctbans, and’ tenderness. 


Excessive quantities of pork produce 4 light color and may yield a fat 
cookout oF separation and a reduced shelf life. 


c. Ice Water, Sait, and Spices — The primary use of-ice and water 
ig to control temperature during chopping. it aiso aids in binding the _ 


product and provides & viscous emulsion to insure A smooth even flow 


during the stuffing operation. The ice water and salt combination 


aolubilize proteins to help. protect fat globules from rupturing during * ; 


smoking and cooking. -§alt.alonesacts as a cur ing agent’ and preservative. 
Ie inhibits bacterial growth and accentuates ndtural. flavors, Sugar — 
may be added as & flavoring agent; nitrites fix the color. Spices add 
flaver, color and aroma; some a antiobiotics, others antioxidants. 
car. to t : * oan ‘ 
3. Sausage Processing - Sausag . processing includes grinding, processing 
in a silent cutter, vacuumizing, stuffing, and smoking and cooking. 


a. Grinding Meat Components — Each step of sausage processing -is : 
important in producing ap item which is acceptable to the military 


services. After the meat components are inspected and accepted, the | 
inspector checks, the sanitary condition of the “equipment before it is 
assembled. In checking the grinder for sanitation, he begins with 
the hopper, which is the large bowl where the meat is fed into the: 
grinder. Next, he checks the barrel of the grinder; this is where the 
large pieces of meat are reduced in size by the worm gear which forces 
the meat against the ribs of the barrel -and carries it past the knife — 
and through che plate. The knife and plate msf be clean,. sharp, and. - 
matched. "Matched" means that the same knife and plate are always used 
together. After grinding about 1,000 pounds of meat, the knife and . 
piate are taken “apart, aad any bene, bone chips, ‘gristle, oF other 
material that will not §° through the plates are removed. Since pork 


46 more tender than beef and contains a large amount of fat, it is ground 
only once; this eliminates the possibility ef overheating. Beef, however, 


is usually ground twice: first through a’ coars’ plate, and «then chrough 
a fine plate. The next step 31 processing sausage is to weigh the ground 
meet components separately. . —_ 


b. Processing with Silent Cutter ~ After weighing, the ground meat 


is transferred to the silent cufter. The bowl of this cutter, which holds 
about 500 pounds of meat, rotates counterclockwise and carries the meat - 
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fo a set of three to nine knives, Thése knives ara designed to fit the 
contour of the bowl and-to cut through the meat at right angles to the 


the beef several minutes while adding {ce and water to control the 
temperature, This phase of Processing produces a smooth, viscous mass 
(emulsion) yhich ‘contains such soluble proteins of beef as.nyosin and 
collagen. Pork is then added te the silent cutter, and it is chopped and 
_ mixed with the beef. The spices and the remaining ice and water are, 
added to the emulsiorw as the chopping continues,. The chopping of pork. 
produces. tiny fat globules, which are.very unstable when they are | 
subjscted to heat unless they are protected. These giobules are pro 


tected by a covering of solubilized proteins whith) are spread throughout © 


the emulsion. LI£ the emulsion is chopped excessively, the fat globules 
decrease in size and increase in number; this results in an i ficient 
amount of protein to cdat the individual fat globules. When Wiis occurs, . 


during smoking. This results in a condition called "fat caps". - 


. Ge. Vacuunising ~ Vacuumising is done to extract any excessive air 
that hag resulted from chopping in the silent cutter, It may be done in 


@ vacuum chamber or in a vacuum=-mixer combination, All Sausages are not 
vacuumized. . . ae ) 


d. Stuffing ~ The stuffer is a piece of equipment used in stuffing 
‘SauBages into casings. It is a large, vertical cylinder with @ piston, 


_. Near the top of the stuffer are one or more outlet valves, When these 


Valves are open, the sausage emulsion is forced through, the stuffing 

‘ horn into the casing. a - 
@. , Smoking and Cooking ~ This is the last step in sausage processing, 

The sausage ‘is placed in the: smokehouse and heat is applied. The nyosin 
cOagulates and coats and stabilizes the fat particles. Collagep, snother 
proteir, also stabilizes fat unless heat {s epplied:too quickly or if 
heat continues too long, or if the smokehouse temperature fs excessive, 
Under any of these conditions, the collegen will convert to gelatin and 
drain away from the fat particles, This causes the fat to separace from 
the meat emulsion and to settle into internal pockets, or causes “fat 
cape” at the end of the sausage, Both ‘collagen-and myosin are capable 
of absorbing a constderable amount of water, but if the heat in the smoke~ 
house or the cooker ts continued too long, the protein coating will shrink 
and the fat globules will: expand and Squeeze out the water. With continued 
heating, the protein sac ruptures and the fat separates from the meat | 
emulsion. Generally, frankfurters should be smoked for 1 1/2 to 2 1/2 
hours. Larger sausages such as bologna require from 6 to 8 hours smoking 
time. An internal temperature for either large or small sausage should 
reach 148° to 150°F before processing is completed. Complete processing, 
smoking, cooking, and chilling by a cgld water shower can be accomplished 
in air-conditioned smokehouses, Cooking time for small sausages {s usually 
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"10 to {5 minutes; for lerger sausages, cooking tina ie from 1 to 2 hours.” 23 v ae 
After cooking, ssusages aust be properly chilled and adequately refriger- " ae 
ated to obtein maxisum storage life. The average shrinkage of sausage es 
. during sacking and gooking Hig 6 to 8 percent. Tais varies: according tc 

raged of the raw material and the processing techniques that are 
- Ue ry ; *- . 


= 


_ ki Defects in Sausage - Table 8-7 summarizes defeéta and their. 
+ causes in sausage. Ps 2a 


fe Inspection of Sausage —. Four important items to check in sausage 
inspection are sanitary inspection of equipment, Laboratory. testing, F 
* raw material and‘ workmanship, and the finished product. ~ 3 


20 oy Bs Sanitary Inspection of Equipment - Sanitary inspection of pliant 
: ‘practices, materials, and equi t is very/important 4n the manufacture 
' - sausage, mainly because any dirt or foreign material loses identity 
en if has been ground. Contaminated raw material may cause spoilage. 
or discoloration of the.finished product. You must insure that all 
equipment is cleaned with hot water or. steam at the.end of each day's 
operation. At least once & week, the equipment should be sanitized with 
a 4/10 percent solution of sodium hypochlorite or other sanitizer after 
it has been thoroughly cleaned with hot water or gteam. 


op, «Laboratory Tests ~ Specifications generally require a laboratory 
test for pork sausage, frankfurters, and bologna. = 


(1) Pork Sausage - With pork sausage, the main concern is the , 
amount of fat it contains. Contracts generally do not allow more than " 


-# «+ 4&0 percent fat; however, one day's production may contain as much a6 42 
= percent fat, if the fat average for the total contract does not wkceed - 
Cx 40 percent. When the laboratory report is received the reported per~ 

F . centage of fat is multiplied by the total pounds processed in that 


_ given lot to get the number of pounds ef fat in the lot. This is done 
. for each lot, ad the total pounds of fat are determined. This total 
oo 4g then divided by the total weight of the sausage produced. The 

° resuit is multiplied by 100 to obtain the total. percentage of fat for 
the entire contract. 


; , (2) Frankfurters — Frankfurters destined for overseas shipment 
sre laboratory-tested for moisture and fat content. The maximum moisture 
-. content should not exceed 10 percent, and the fat content should not be ” 
— less than 24 percent, not more than 30 percent. Frankfurters for domestic 
' consumption are tested only for moisture. ss 


— | (3) Bologna - Bologna is laboratory-tested for moisture. 


: c,. Inspection of Raw Material and Workmanship - The meat components 
, of all sausage must be fresh, properly refrigerated, adequately trimmed, 
and in the proper proportions. The inspector must begin his inspection 
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‘im the boning room, This includes inspecting the equipment and, personnel. 


Re must make certain that all cuts are offered for inspection as they 
exist in the carcass, Follow-through inspection must be made of each 
step in the processing including boning, grinding, chipping, stuffing, 
smoking, cooking, chiliing, and packaging. Special attention must be 
directed to the contract to insure that raw materials meet the specifica- 
tions, that no prohibited meat by-products such as salivary glands are 
used, and that excessive cereal fillers are not used. 


8 — 


d. Inspection of Finished Product - 


(1) External Examination < Sausage is examined from the exterior 


first. An inspector looks for "touchers": two sausages which have 


touched each other, leaving an area where smoke has not penetrated. 
Sausages are observed for a uniform smoked color, This includes checking 
for oversmoking and undersmoking. The inspector checks for green 
discolorations from inadequate drying,’ sliminess from poor drying or poor 
handling in storage, improper or ruptured casings, air pockets, jelly 
pockets, and water pockets, All of these conditions are causes for 
rejection, 


: (2) Internal Examination - An inspector always uses a sharp 
knife when he examines a Sausage internally in order to keep from tearing 
and smearing fat over the entire cut surface. He observes the uniformity 
of fat and lean meat and carefully notes the odor and taste. - Conditions 
which may justify rejection include green centers, fat pockets, air 
pockets, jelly or water pockets, and the settling of fat at the end of 
the sausage. , 


NSECT ION M — INSPECTION AND PROCESSING OF EDIBLE ORGANS 
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1. General - This group specialty meat items derived from food-producing 
animals is also known in the trade as fancy meat, edible offal, and 

edible by-products. The group contains edible organs, viscera, and 

those fleshy portions of the carcass that can be specially processed for 
consumption without further preparation. As a result of medical research 
and educational campaigns, the items in this group have gained public 
acceptance and have become an important factor in the economics of live- 
stock marketing; as an example, the yield of beef liver is about 2 percent 
of the weight of the dressed beef carcass, and the difference between 
profit and loss may depend on its proper salvage. 


2. Livers - Liver is the main specialty meat procured for the Armed 


Forces; its purchase is limited to Class I, Beef, and Class IV, Pork. 


Liver in Class Il, Calf, and Class III, Lamb, is procured in small 
quantities for resale purposes; Class V, Mutton, livers are not procured. 
Livers that are not marketed for consumption are used to make sausage, 
meat pastes and spreads, and animal food. 


a. Identification of Livers — Livers may be identified with the food 


; 
(2 AN 


e. 


“ee 
ne 


animals from which they are derived b their conformation and size. 


4 - (1) ‘Class I = Beef - The liver is composed of one sain lobe 
and osie small secondary (caudate) lobe. Steer and heifer livers are 
short, thick, and plump, while livers of mature cows tend fo be 
elongated and thin. The military procurement of livers is limited to 

livers in the 4 to 16 pound weight range. 

¢ . ‘ : 
(2) Class II = Calf - The conformation of this organ is the 
game as that of beef liver. The only difference 1s that it is smaller. 


* (3) Class Ill = Lamb - These livers resemble calf livers to 


some extent. A deep fissure divides this liver into two distinct main“ 


lobes. The lower lobe has a dacided twist to the side. 


(4) Class IV = Pork - This organ is thick in the center and 
tapers to a thin edge. It consists of four distinct lobes which radiate 
in a fan-shaped manner from the center. 


’ ae 
(5) Class V = Mutton — Mutton liver has the sane conformation 
as lamb. 


b. Color ~ There are wide variations in the colors of livers. 
Unless the colors are yellow or very dark, color is not a significant 
factor in determining unacceptability. , 


ce Trim - Livers are trimmed free of the galibladder, external 
attachments, ragged edges, and superficial appendages. The large blood 
vessel (posterior ven cava) on the left border, and ducts and blood 
vessels lying along the concave (visceral) surface are trimmed even 
with the surrounding surface. 


d. Scores and Blemishes - Slight scores and’cuts are permitted 
i€ they do not interfere with the production of satisfactory slices.. 
Scores and cuts parallel with the ghort axis of the liver are of less 
significance chan those parallel with the Yong axis in determining. 
acceptability, if they are within the tolerance requirements specified 
€or the type (A or B) that is being procied. Post-mortes examinations 


by USDA, inspectors include observing the incision of the large bile duct; | 


‘the incision should extend at™least on inch through the bile duct 

. dorsally and in the other direction as far as possible." refore, 

even though such cuts penetrate into liver tissue, they & id be 
disregarded in determining type. ‘water marking", is clearly defined 
dull or faded area on the surface of the Liver caused by. the flow 
of fluids which have dripped from adjacent livers, is not & defect. 


e. Condition - Undesirable condition refers to those physical 
characteristics for pathological changes which are cause for none 


acceptance. Except for defects of color, most undesirable livers are 
detected during Goverment inspection on the killing floor. 
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| (1) Very. Dark Brown Color - This color, usually associated 
with advanced age, indicates undesirable eating quality. 
eas 


§ 


_ (2) Yellow Color - Livers of this color occasionally are found 
in well-fed steery however, they usually result from advanced pregnancy 
and physiological disturbances, They are friable and easily broken 
under pressure and will not withstand normal handling in processing, 


(3) "Sawdust" Livers ~ This condition is characterized by the 
presence of small, circumscribed, black or Straw-colored: specks, 
approximately 1/4 inch in diameter, which are on the surface of the 


liver beneath the capsule and which frequently extend into the. liver 


* tissue, 


. - 


(4) Telangiectasis ~ This condition is characterized by 
purplish-black spots underneath the capsule, and contracted, reddish 
Spongy areas in the tissue beneath, 


; / 
(3). Abscess - This condition is ‘caused by pathogenic and 

pus-producing bacteria carried to the liver by the blood or migrating 
parasites, ; 

* (6) Parasitism ~ Adult parasites which are normal inhabitants 
of.the intestinal tract. may migrate to the liver via the bile duct. 
During their life cycles, many species of. parasites migrate through 
the liver tissue and leave tracts or areas of fibrous connective 
tissue, : : 


(7). Bile Stain - This condition is characterized by diffuse 
areas of greenish discoloration on the surface of the liver capsule. 
it 1s caused by the. rupture of the gallbladder during slaughter or 


trimming. 


(8) Mutilations — These are excessive deep cuts and tears — 
caused by faulty workmanship while the carcass is being removed. 
Regulations Governing the Meat Inspection of the USDA contain criteria | 
for the disposition of abnormal livers. All livers branded with the 
USDA inspection legend are considered wholesome and fit for human. 
consumption. However, if a liver is offered to military personnel 
for inspection and detatied examination reveals that {t has an 
abnormality; it is provisionally rejected for further examination by the 
USDA inspector. Military inspection personnel can palpate each liver 
to determine its interior quality (the size and consistency of the bile 
ducts and the texture of the tissue) but they should never incise the 
liver; this is the responsibility of USDA inspection personnel. 


'£. Types ~- Livers are classified as Types A and B on the basis of 
the extent to which they are blemished, cut or scored. 


(1) Type -A - This liver 1s practically free of blemishes and 
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has cuts or scores that do not exceed 1 inch in any direction, or that 


‘have small sections removed and excluded, if such defects, do not 24 2 
interfere with the making of intact and satisfactory slices. 


7 (2) Type B - These’ livers have’ scores or surface cuts that do 
not exceed 2 inches in any direction; and have defects which do net 
interfere with the making of intact and satisfactory slices. 


« 


(3) Terms - . 3 eer al 


(a) Cut -— A deep, lineal, penetration of the liver tissue 
on one of its surfaces. 


z 
t 


(b) Score - A shallow, circumscribed area of penetration 
of the liver tissue on one of its surfaces. ; . 
‘ . \ . “ 
(ce) Excluded Portion - A part of the liver which has been 
‘remaved, either, accidentally oF intentionally, and excluded. The missing =: . 
portion usually involves a border of the liver rather than 4 surface; — 
in this case, it should be considered a score. Estimation of the quantity 


of that portion which has been removed ghould be based on volume: (weight). 


ge Grades ~ Livefts are classified into two grades according to 
conformation, texture, and uniformity of color. Grade 1 liver should 
be very short, compact, thick, and plump. It has very fine, smooth, firm, 
and resilient texture and a very attractive sheen with a bright uniform 
color. Grade 2 livers have the same characteristics as grade 1 livers, 


but to a moderate degree. The color may be slightly shaded or Ror henes 


- & 

h. States of Refrigeration -- After trimming, the livers are. washed 
and drained in a chill toom. Beef and calf livers are hung on hooks and 
drained on racks. Livers of other species‘may be hung on racks, OF they 
may be drained on perforated trays.- 


(1) A, Chilled - Livers are thoroughly chilled promptly after 
they are removed from the carcasses and are maintained at temperatures 
that do not exceed 40°F until they are delivered or frozen. 


(2) B, Frozen - Livers to be frozen must be selected, prepared, 
and handled under the direct supervision of Government agents. They are 
expeditiously packaged, packed, and frozen in a blast freezer or wind 
tunnel at O°F, or lower, and held in storage at temperatures that do not 
exceed 6°F until they are delivered. 


(3) C, Frozen, En Masse — Livers in this category are commarcially 
selected and prepared in accordance with geod commercial practice. They 
are not procured for military use. ‘ 


4. Packaging - The product must be completely wrapped in cellophane 
wet-strength paper, parchment paper, waxed paper, or polyethylene film. 


8-81 


"es 


A 


Beef livers are tudividually wrapped. One or ucre livers from other ‘ 
Species may be enclosed in a Single wrapper if their total weight does 
not exceed 12 pounds. Where practicable or necessary, 6 twist of wire, 
Or 4 suitable m 41 clip should be used to secure the wrapper. Unless 
otherwise specif i in the contractual document, beef and ealf livers 

to be frozen for Navy use are Separately wrapped or bagged before they 
are frozen, Products for domestic shipment are packaged in the sane 
manner as products for domestic shipment (storage) and for overseas 
shipment, excapt that the physical requirements of the materials are 

not applicable, Current contractual documents specify that beef livers 


‘for overseas shipment will be individually packaged in polyethylene bags. 


je Packing - The product must be packed in a solid fiberboard box, ~ 
& nailed wooden box, or a wirebound box, For domestic shipment (immediate 


contractual documents specify that beef livers for overseas shipment 
be packed 25 pounds per box, but they may be packed up to 35 pounds 
per box if there is no bulging, ‘ 


+ 
Procedure, This procedure is based on procurement of frozen liver becayse 


this is the liver that the armed forces buy mostly; some small volumes. 
of chilled livers are bought for local use, and the procedure, with minor 
changes, can be adapted for inspecting this item, , 3 


(1) External Examination = Identify the class of liver and by. 
preliminary visual observation, estimate if the livers are within the 
Specified weight range. Those which are astimated to be grossly over~ 
weight or underweight may be segregated for weighing, Examine the liver 
visually to determine if, the USDA legend is present, the color meets 
Specified limits, trimming is accomplished, and the type and Class is as 
specified, Palpation of the liver will indicate its condition, 


(2) Temperature ~ Obtain the internal temperatures of several 
randomly selected livers, There is no specification requirement for 
maximum internal temperature; however, if the livers are placed in a 
chill room at 40°F or less promptly after they have been removed from 
the carcasses, and are held long enough to produce a well-drained item, 
the internal temperature should have become adjusted to that of the 
chili room. Internal temperatures above 40°F may be indicative of 
mishandling or inadequate refrigeration, and should alert the inspector 
to the possibility that off~condition livers are present. 
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, “Se 5 es. Beat: Fresh, Cured, or Saoked - Oniy beef tongues are : 24qge 

, catkatel as fresh tongue. Tongues fro other species of food animdls zo = 
| are either canned whole ox used as an ingredient in canned meat of = % 7 a 
ne __.._ SSUS ZO. . t . ‘ “a \ _ : 
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2 


| gee re i co 


’ 


a, : ar YO . x : 
: ‘ a. Color ~ These tongues should have a brig’ ant uniform color : — 
= (slight two-toning is permissible in curéd tongues). Natural pigmenta- 
a tion, such as dark tips or dark outer membranes is acceptable. | ‘ 
b. Trim ~ These tongues should be vf a standard, commercial, short t. 
cut trie. The tongue root should be removed at the base by a cut made 
2 close to and directly behind the hyoid (u-shaped) boheg. A portion pf . 
* thebinge bones and all of the gullet, soft palate, a ings of the’-- ? 
: trachea should. be removed. The hyofd bones, cart es, the epigioris, 
> and part of the hinge bones may remain. , All frayed es, seni-loose 
-* pleases of flesh, and fat thicker than 1 iach should De removed and ex- 
cluded. These tongues should be free from discoloration, mucous,. 
' extraneous matter, freezer burn, and foreign ddor. ay 


re 


By 


aa ‘ ‘ 
oa c, Condition + Tongues are removed from the jaw or on the killing 8 3s 7 
__. > floor, and are inspected along with the head. Tongues showing embedded | , ; 
. fareign bodies, sores, ulcers, abscesses, or contamination are trimmed . , 
‘ or condemed at this time. All tongues properly branded with the USDA =” 
inspection legend are considered wholesone. . : 


d. Grades ~ The product is graded in accordance with conformation, 
texture and color of the flesh, and the number of cuts and scores. Pie. 

- » . (1) Grade l - Grade 1 products are relatively short, thick, ; 

: uniformly full, plump, and symmetrical. They have a fine smooth texture, 
and are firm and resilient. The membranous coverings are thick, smooth, 
and pliable. They shculd be practically free from blemishes which do not 

' exceed two slight cuts or scores confined to the long or tip end and which 
do not interfere with«the making of satisfactory slices. The color of 
the flesh is’ bright and fairly uniform. * 


. (2) Grade 2 - Grade products have the same general characteristics 
as grade 1 products but to a moderate or fair degree. They will be fairly 
free from blemishes other than a few slight cuts, scores, OF cut-off tip 
ends. 


; e. States of Refrigeration, - Fresh, uncured tongues are plated under 
refrigeration promptly after they have been removed from the head aid 
trimmed. 

‘ 

(L) Chilled - The foliowing temperature ranges of storage 
facilities are applicable to the class of tongues tnat is being inspected. 
These temperature ranges apply to the storage facilities for the ‘item; 
however, in the production of smoked tongues the temperatures cited can 
be applied to the storage facilities being used during a specific phase 
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of processing. 
'(&) Fresh - 28°F - 40°F 
(b) Cured — 25°F - 40°F 
(c) Smoked - 28°F = 55°F 


(2) Frozen ~ Properly chilled products are promptly and 
thoroughly frozen to-an internal temperature that does not excee 10°F 
and stored at a temperature that does not exceed 6°F until shipment. 
Frozen tongues will not be stored for more than 60 days and will be kept 
thoroughly frozen until they are delivered, 


£. Inspection Procedure - The procedure for the inspection of 
tongues varies in accordance with the class (fresh or smoked) and state 
of refrigeration specified in the purchase order or contract. The 
inispection of the two classes procured Fy the armed forces begins with 
the fresh product and, when procuring smoked tongues, continues through 
all phases of curing and smoking. © 


(1) External Examination - Visually examine each tongue ‘and 
palpate it to determine if any pigmentation is present. The USDA 
legend, the grade, and condition are eaennt iat to the inspection. 


(2) Temperature - Obtaia the duemensd temperatures of several - 
randomly selected fresh tongues. There is no specification requirement 
for maximm internal temperature of the fresh chilled product; however, 
if the tongues are placed in a chill room promptly after they have been 
, Temoved from the head, and are held long enough to produce an item which 
is "reasonably dry and free from condensation", the internal’ temperature 
should have become adjusted to that of the chill room (28°-40°F). Fresh 
ton: :es to be delivered in a chilled state should be packaged, packed, 
and maintained at a temperature of from 28° to 40°F until the time of 
delivery, Tongues to be smoked need not be subjected to preliminary 
chilling to temperatures below 40°F, but they may be trimmed and pumped 
in a straightline operation scon after. they have been removed from the 
head. In such instances, the pumped tongues will be promptiy placed 
in curing solutions in chill rooms at a temperature of 25° to 40°F. 

/ - 


4. Hearts, Beef - Only hearts of beef are marketed as fresh heart. 
Hearts from other species of food animals are used as a component of 
Sausages and canned meat items. Commercially, hearts are marketed 
"eap-on" or "cap-off"; the cap consists of the auricles and attached 
fat and blood vessels. 


a. Trim - The "cap" is removed and excluded, and all blood clots 
removed. 
b. Condition — Hearts are inspected on the kill fleor by USDA 
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personnel. The walls of the ventricles and the interventricular septum 
are incised in search of Cysticercus bovis, the ‘cystic (immature). stage 
of the beef tapeworm. The incisions may be made through the external 
ventricular walls or the heart may be inverted and the incisions made 
on the internal surfaces. This examination is omitted during the 
inspection of calves which are less than 6 weeks old. Hearts which are 
passed by the USDA are branded with the inspection legend. 


c. Inspection Procedure - Thoroughly study the purchase instrument 
and familiarize yourself with alf of the referenced procurement 
documents. Examine each heart visually to determing that the USDA 
inspection legend is present and the conformation and trim are as 
specified. Insure the packing, marking, and closure of the shipping 7 
container are adequate. You will place an impression of the DOD stamp 
on. each container. , 


5. Brains - The demand for brains is extremely limited, and they are 
not procured by the military services for issue purposes. Comsercially, 
the item is marketed fresh or canned. There are no specifications for 
brains; however, those offered for inspection must be whole, firm, bright 
in color, and free from blood clots, bone chips, hair, and other 
contaminants. , 

6. Kidneys - Most fresh kidneys are ‘from young cattle. Kidneys from 
other food animals may be used’ in sausages, meat spzeads, and canned ond 
manufactured items. Beef kidneys are removed when the’ carcasses are 
divided into wholesale cuts. Depending upon local consumer demand, the 
kidneys of veal, lamb, and mutton are not removed from the carcasses, 
but are included as part of the loin chops. 


a. Identification - Kidneys can be identiffed with the food 
bbs animals from which they were derived by their conformation. Beef and 
calf kidneys are oval and lobulated. Sheep and hog kidneys are bean~ 
shaped and have smooth surfaces. ~. 
_ be. Condition - Kidneys must be strictly fresh, of good color (dark 
red in young cattle and pale in older animals), full, and plump. They 
must be free from blemishes, suet, and odor of urine. 


7. Sweetbreads - Thymus glands from young cattle only are marketed; 
those from animals over 1} year old are small, tough and fibrous. The 
glands are at their greatest stage of development at the time of birth 

or shortly thereafter; at this stage they are pale in color, meaty, 

and tender. They are located between the lobes of the lung in the front 
of the thoracic cavity and extend forward in the neck along the trachea 
as far as the thyroid gland. The glands are paired and are joined at 

the base of the neck by an isthmus. The pancreas of cattle is sometimes 
sold as "stomach" sweetbreads. It is reddish=brown, unpaired, and thinner 
and tougher than the thymus. 
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8. Miscellaneous Specisit; Meats ~ ihis dis :ission of miscelianeous 
specialty meats will be brief, They are mentioued to acquaiat you with 
their existence and to complete the material on specialty meats. 
a. Pig's Feet - These are sold as uncovked fresh or cooked. pickled. 
b. Chitterlings - These are the large intestines of hogs. 


c. Tripe ~ This is prepared frow the stomachs of cattle and hogs. 
These two types are derived from beef animals. 


(1) Plain Tripe - Prepared from the paunch or fumen of the 
bovine, 


(2) Honeycomb fcipe - Prepared from the reticulum. 


d. Melts ~- These items are the spleens of cattle and are used 
primarily as a component of sausage and animal foods. 


e. Fries ~ These items are the testicles of food animals; they are 
sometimes called mountain oysters. y 


f. Tidbits - These items are strips about 2 1/2 inches long and 


three-fourths of an inch wide cut from the shins of the hind—feet of 


hogse They are cooked and pickled. 
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8-6 EQUIPMENT FOR CUTABILITY DETERMINATION 


8-7 MEASURING FAT COVERING OVER RIB EYE WITH RULER 
AND MEASURING "I RIB FYE AREA WITH A GRID 
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A STEER'S NOT ALL STEAK... = ' 
an importance facter in the price you pay for beaf 


Saieable Seef-lbs Ocher ibs 


CHUCK 164.8 Ibe (26.8% of total carcass) 


Blade pot foasts $9.3 
Stew or ground beef © 32.1 
Arm pot roast 22.3 
Cross rib pot roast 10.7 
Sestos cut 5.9 
Fat and bone 
TOTAL 134.3 lbs 30.5 lbs 
, BRISKET 23.4 ibe (3.8% of total carcass) 
Sonaless 9.4 
Fat and bone W430 
9.4 ibs 14,0 lbs 


+ SHANK X9.1 ibe (3.1% of total carcass) 


. SHORT PLATE 51,0 ibs (8.3% of total carcass) 


Plate, stew, short 40,8 


cibs 
Fat and bone 10,2 
TOTAL @0.8 lbs 10.2 lbs 
. FLANK 32.0 lbs (5.2% of total carcass) 
Fiank 3.2 
Ground Secf 12.6 
Fat 16.2 
TOTAL 15.8 lbs 16.2 ibs 
MISC, 22.1 lbs (3.6% of total carcass) 
Kidney, hanging 3.6 
tender 
Fat, suat, cut~ 18.5 
ting losses 
TOTAL 3.6 lbs 18.5 libs 
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» Saleable Seef-lbs Other ibs 


, RIB $9.0 ibs (9.6% of tocal carcass) 


Standing rib roasts 24.2 


Rib steaks 12.4 
Short ribs 4.7 
Braising beef 2.7 r 
Ground beef 3.3 
Fat and bone eeiges _ 31.5 
TOTAL 47,5 lbs 11.5 lds 


LOIN 105.8 lbs (17.2% of total carcass) 
Porterhouse steak 18.7 


T-bone steak 9.5 

Club steak = $.2 

Strlein steak 41.4 

Ground beef 2.9 

Fat bone a es 28.) 
TOTAL 77,7 libs 


28.1 ibs 


Prepared by the National Live Stock and Meat Board 


. ROUND 137.8 ibs {22.4% of total carcass) 


Top round (inside) 21.0 
Bottom round (outside) 20.3 


Tip 13.1 
Stew : 8.3 
Rump 4.8 
Kabobs or cubes 2.1 
Ground beef 14.2 
Fat and bone 54,9 
TOTAL 83.8 ibs 54.0 lbs 
SUMMARY | 
(1000 ib choice steer} 

Dresses out 61.5% 615 ibs - 
Less fat, bone and loss 183 ibs 
Saleadle beef 


432 ibs 
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“de VOEN, SAX OF Seved monte wati coe aud calf on pasture, plus 337 .siuus of yiaia, 70 pounds of 
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hen fellows ancecher four ty oiln months ay the comercial feedlot for cunsumpetion of ruughly 
I) yuutda of feed per day, If oa feed 150 days the animal iil cat 2,9U0 yeas of gran, 

' + . 

SUPPLY AND DEMAND set the peice of beef. But unifke most manyfac cured produdts, oeef prices 
tiustwuat2 ap and down bacuuse supply and demand are constancly caangi. ge 

‘Shen housewives buy more vee, supplies are used up and peices tena toa rise, Rising beef 
Paves dfe automatic “signals” to farmers and ranchers to increuse production until there's more 
beet at rhs acignborhood store. 


sHEN CONSUMERS BUY luse, Cuere's no way te step the beet production line. Farmers-raochers 
have to muckee caccie already on hand when they're ready regardless of price, 50 the supply 


continues even though demand falis off ang beef prices drop, 
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SHOULDER 23.1 1b. (75.4 % oF reac) 
ae aera CHROMA SS 6 nme 
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| Sel BEEF PALATABILITY GHARACTERISTICS ; 


: ; [ conformation | Queitey . 


Chase Bon Sacraj Lumder RAD fpnes amare * tscile 
Vartetrae.| Vertebrac 


Prine 3 Thickly auscied | T siagatiy red | Cartilagenous | Compictely | Carttlagenous | Slaghtiy wide Light red in color, 
“7 throughout. and soft. ends show t fuses ends neariy and slightly | finely textured, : 
Wade and check evidence of completely flat. and soddrately 
th relation to ; ossifving oupafioed. : y] Firm, Miniveus 
length. {Losnag i (hardening) ; degree of mardling «< 
ane pute thick ts aad | reguaced increases 2 
end ‘ assified. : .¥ 
Rounds piusmp, H j j seturety throughout 
ee ! | Bie an ity 
H 2 H 
4 hocks. thick { | abundant to ®axi- 
+ chucas. Secks | j | eum slaght Soundant. 
gf and shanks J . : | ‘ 
& tend to te i é 
j short .} 
CReice Moderately P Slightly red | Cartilagenous | Completely | Cartilagencus Slaghtiy wide | Moderately bight 
thick guscied fand stigntly | ends show fused. ends nearly and slightly | red an colar, finely 
throughout, soft, evidence © { . {| completely flat. textured, aad ehightly 
vide aad” ce pateially parent uaa 
5 to pattia 
- chick {8 re- oatified. r increases with advanc- 
latios to H ing maturity through: 
‘ length. ra | out this group fro 
{Loins and : & Siniwum modest 
ribs aader: | amount to & RAxiUR % 
ately thick : { modest amcunt. 
“a and full. 1 ' 1. 
Rounds and : 
7 chucks soder- r } 
ately plump ‘| 
al and moderately i 7 
thack. ‘ecks | 
and shanks 
; tend to be | | 
. acderately ’ i ~ . 
short.) | ( 

Gaod . } Staghtiy thack P Stightly red {Carts lagenous i Comsterety Cartilagenous Blo eee san td 
must led and slightly j ends show evs: , fused. ends searly jpand sisyhtiy | in color, nely 
ehroughout, At soft. dence of osss- | completely flat -{ textured, and sod- 

Ah least soderate- 3 fication to assiafied. _ erately soft to 
: ly symmetrical: —§ ~ moderately he rene 
| - tae ane requires seveaies 
F. ‘Ht (Loins and <§ : | _ fwath advancing 
.ribes are { maturity through: 
2 ahaghtiy thick : aut this group 
® and full, . | from typical traces 
. } Rounds tend to 1 1 feo a typical slight 
Pr be slignely | | pameue®: 
» & : plump, Necks : 
a Re 3 and shanks { | 
ae tend to we i : 
z, 1 slightly long | | 
¥ fo and this.) 
~ Standard : Thtaty muscied J Slightly read | Carts lagenous ' Completely | Cartilagenous {| Slightly wide | slightly dark red in 
- 4 throughout. and gitghtiy fends show | fused, ends nearly and stighehy i color, finely testured, 
: : q Slightly far: soft. evidence of: | completely flat. “ and soft to soderately 
> : rqw and chin f . dossiffiestion | oseafied. i | soft. Minkgum degree 
§ 1 an relation ; te moderate | i of marbitng required 
; { ta thess q ossification, | | ancreases wit 
y lengeh. At | advancing Magurity 
. from sinimum practically 
hea a : | dewoad tq *axphum 
go unsfor@® if ; : ‘ i practically devoid. 
: fF ceatour. (Loins : 7] 


and rids tend 
to be fiat and 
siightiy thin 
fleshed. 
Rounds tend 

to be this 

and siightiy 


% least soder- t : | throughout idas group 
i 
| 
{ 


fF concave. 
2 Chucks tend A 
tobe flat and 


al ; f than fleshed, | 
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Aime 


ent ¥ 
ear were oe) 
= eae fer ayee@ tt TP > eee 
} eR E Ee Meee Beay Arh 
Lateiv Setew taf ts laite 
Dlevering, “™e 
Dl arcatere tens | 
cso at ahtle de- 6 
i 
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ce. S23} 
theragn bs 
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“from @oder 
eviw Natl 


sey kh owe 
- after faye 
revs ue 


od mee oar 


eae 
yee 
See Dee 
“yes 
sanaen and 
sape are ‘ 
“ster prog 
rment. yas : 
feng TO he 4 
siagative than ‘| 
and The alate 
snd Set chets 
dare wide ese i 
épready. | 
Necke 295 | 
‘pehanss ate 
 WATQASTY Long | 
i ang TSiN.} 


pRALS Buse red 

1 TRF OUgNaNe . 

(iat, Vartom 
pee Te ,atsonr 
‘ea fergth. 
Les idedty 
rang) asd 
Vamgucar oan 


che 
tuaile tniniv ¢ 


fteanet. 


art, is 


‘hoats aad ! 
ribs are fiat 

and thinly | 
i fs@eneg. | 
“Raunas tend | 
28d be cary H 
JfOne ave 
Noche ate 
etiam and Flat. 
yerks att 
hanks ate long i 
pans taperss¢. { 
UMies and sAnyul- 
[ses soants are i 
i promineaz, | 
feay CRHSAR WEtA? - 
vam the teat 
range of 

i itiee ea ciass- 

sfred a@ Deer 
ate ancinuded an 
lehis grade.) 


aerate 6 
Tminly suecies 
lh chroughent . 


fiang arragatar = lland white. 
Has contuur. { 

Very tasty 
tteshed, i 
{Loins end { 


“ybs are | 
very flac, 

thin and i 
shallow. Sacks 
and shanks are | 
vere long and 
tapering. Xtps 
dad shoulder 
joints are 


VEry pros: ' 
sAeAt.) i 
The range 

tN maturity 
extends to 
saciude@ car- 
casees from 
the oidest 
enimels pro- 
duced for 
beef. 


ren nt ee 


Sone 


ee eo 


vand siightiy 
i Rangy, angular, ffgare to Aard 


1 haa ny Pee : soy 


ACh.  agengas 0 arr at ee b oaFtl ugh ow 
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wae terasle 
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Sidgh@.y cod | Carta cageneyvs Porsi- mtgiy VATED ages us 
nd gisghtiv 
sard 


, ends Nave wasted. ends are 
some eyicinee | teary ONE: 

i at dBeeticd pierere 

; taan The agsafired. 
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the carta 
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{ baresy visThle. 
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cartslagenous Wowntetet¢ | Cartilagencus 
eads Neve fused. ends neariy 
some evidence | completely 

of ossifica: ovenfied. 
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“AM NGcet ately 
seth cad and 
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Reatere te fh 
ref and sea ee, 
eof POM ad nt hy 
tera Sk aat™ en 
twa cegrce of 
Mart ty FS te! 
Leor eee ts eb 
Bea Te Ta ED 
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‘Gbightle Slat: f Siigatiy dark red 


sae) exe ated 
tae. 


Siagntly «ide 
ang slightiv 
flats, to 


wide and ¢tat. 


and fine im texture. 
s.cgnele firm te 
yee, To the touch, 

snd May O@ Slighthy 
watery, Jevaid 

co #2ximum snail 

amount of SaToisnag. i 


ee 
Siigatiy dark red” 

and fit.g, fo wery 

fark red end coarse 

ra cexture. Dwvoid 

to practically 

devoid of sarBiing 
Soft and watery, 

to very soft and 

watery. 
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Carcasses that are inferior in conformation and quality to the e:nssua requirements specified fer Cutter Grade 


are graded -Canset. 
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Pibeya Stag *Incarnal Fat 


Not over 2.5 
percent of 
| carcass -e ght, 


ooG pound careass 

war the Sorderiine 
of Gutapalaty 
oroups }b and 2 mav 
de if.5 square 

“ayaches. An $090 
ound carcass may 
e 16.0 square 
anches. 


A 3C0 pound car- 


Usually this over bo, leins, 
: } orumps, tiods., and ery thin over 

j : othe outside of the rounds and the 
top of the shoulders and neck. 
* : ~Laght deposits are present ia the 

; : ftank and adder Muscle may o¢ 
- risadle tntough the fat an many 

1 gy@ag. 


A 30 nound car 
lass neur the 
borderline of 
Cutabiriicy Groups 
1 and 1 say have 
3/10 inch. An 
8CQ pound carcass 
may have 4/40 
wich. 


. i ret 
heatiy compicteiy covered. Lean 18 
' opisinly vasarde vhrough the fat 
. . ' yer the outside of rounds, top of 
| sisutders. and neck. That ever the 
: rumus, hips, afd clods is usually 
siightiy thick. Slight deposits 
are present in the flanks and udder, 


A299 pound car- 
cass near the ¢ass near the 
borderline of borderline of 
Cétabilaty Groups Cucadviility Groups 

Z and $ may have 2 and 3 say be 

$/10 inch. An 10.8% square {nch- 
$00 pound carcass | ex. An 800 pound 
may have 6/10 carcass say be 
inch. '§.0 square inches. 


A SOQ pound car: A $80 pound carcass 
cass near the bor-{ near the borderline 
derline of Cuta- of Cutabality 
bility Groups 3 Groups 3 and 4 may 
and 4 may have be 9.$ square 

";10 inch. Am &00{ inches. An 800 
pound carcass may ound carcass may 
have 8/10 inch. e 14,0 square 

- inches. 


Not over 3.5 
percent of 
carcass weight. 


+ > Usually completely covered. Lean 
1s usually visible through the fat ° 
t onty on the neck and lower part of 
3° i surside round. Sst over loins, 
| ribs, and taside rounds is usually 
i slightly thick. That over the 
| rusps, hips, and clod is xgderate- 


$00 pound -ar- 
cass -- Not 
over 4.0 per: 
cent Of Carcass 
weight. 866 
pound carcass-~ 
Not over 4.5 
percent of 
carcass weight. 


ly thick, Shightiy large deposits 
ere ususliy present in the flanks 
ae MG . and udder. : 


| Usually completely covered, nly 
1 muscles usually visible are those 
| on the shank, end over outside of 
i 


A $00 pound cer- 
Cass near the 
borderline of 
Cutadility Groups 
é and $ may have 
linch. An $09 


A $80 pound carcass 
near the borderline | Cass -+ ‘Wot 

of Cutability aver 4.5 per- 
Groups $ and $ may | cant of carcass 


$00 pound cat- 


plates and flanks. Fat ts usuaily 
moderately thick over loins, ribs, 


be 9.0 square weight. 800 
and ingide round. That ovér the 


inches. An 809 pound carcass:- 


Not over 5.0 


€ rump, hipge end clod ia usually pound carcass way | pound carcass may 
' 1 cthacker. Lafge deposits are have i 1/10 be 13.5 square percent of 
| ssually present in flanks and inches inches. carcass weight. 


udder. 4 
‘ 4 A carcass in cutability group $ usualiv has nore fat on ali of the various parts. @ emaiier ares 
vf rabeye and more sicney, pelvic, and neart fat than a carcass in Cutubility uroup 4 


* (srt yeadegt as first graded for paiatabiiaty «quality? the percentage of allowable iaternal fat is based on 
that grade. 
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: Sel, VEAL AND CALF GRADES AND GRADING FACTORS 


~ 


Toa fore tion 
Priee | Sroad, compact duil@ tends to be A thin covering of firm €a¢ ower Cut surface of lean 15 
' ~kly fleshed wath 2 father plump. , rump. loin, and back extending moderately firm. fineis 
[ als Towed appeararve Rounds uver tte tops of the shoulders Cextared, gFers sh ns ok faye 
1 ff 82 ce th eak i pee | Lein { and the oursiades of the lege. v@ah of grevieh red tor 
| anh Park feng ca ail r F Moceet fat stresking ah inside of calf Texture is velvety 
. Swede re aad minut seni ta be i fiane susciee, and godaat rat CO Bight and fou d . 
Aiwa { cavering sver the Jiaphraga. Flanka | 
gre "Ack and fire. Aldney and pe!- 
' | vic fac as tim and moderately ! 
. 3 adundant. ; 
~—+ + cweree —— 
Ae, a | “fade rately 3eOck¥ and  ompact, and | & very then cowecing for veal and Ri Moderatety firm, fineiv 
, tf bie proportion ty tength. All { moderately than saverimg cor cal€é 5 ¢exsared. amg Light greviee 
{  .4r's are woderatelw thick ower hat, Soin, tops of whoudders 6 red tn veives, creht grewren 
‘leshed, rounds are slightly and over the cuicidce of the begs Spink Ro eeal carvasees 
Salgel and Capek. Moderate fat sovering over the | 


skirts and moderate fat streaking : 


{ 
2 I i im the saside of flank mus wulature | 
3 { Fianas are farm, fusi, and theca. | 
| Kidney and pelvic fat ss firm ant. ‘ 
moderately abundent. 


: “L eStly Sromd, compact, and Extremety thin fae covering over i feature af lean ss fine, “ur 
ae av Slighehe thin stesned ; , Beck and lois, wtth practicably woo: sisgnativ soti and dark in 
, sit TASth@ oF © ewidence af fat over tops of shoulders of out | altar. Wat qurface 38 
1 Te SS Loss, Back, and sides of lags. Gniv traces of 1 or@eher moist Co signe and 
: ruAds are eiightiy Chis and fat streaking the tiank and cover =; touch. 
ote ariv thas. ing diaphragm. Saail amouar of, i 
: : Risney and pelwic fart. 
: ‘taadard] jSoniv (lested, rangy. angular, and Eaternal fet ususily iimited to The cut surface of Che 
j;  sartow ym repatyon fo ats length. very thin patches over the torn, Jean is finely cestured, mut 
| Srunds ere (Nan, Capering, and Back, aod dSdas@ of tail. Prac: reabtyl mouerafery soft. cost, end 
[ sitghfiv concaw@. join and Sack i no fat streaking Che inside flank , Slightip dark. Greyish pisk 
depressed Shoulders and Dreast muscies and over che diepArags. } in coior 
are than. Flenks ere thin and scoff. Unir ; 
Qiignt smoumts of pelvic and 
kidsey fas. 
. 
. . e ‘ 


RS CRADYS OF LAKE NOPSALLY Paguimen av THF fon 


rome) aati i 


awk 


Sreakjsotete Seternai Fimsehr 


Comfc a btos 


ie biseky sith 
full segs. 
rig wiles and Chica. 
SRouldars chick, 
sHooth sad full. 
Neck short asd 
thack 


Red and narrow te slightly 
red asd git ata 
Moderate ta rat 

extensive feathertag 
between the rife. Sell 
to moderate amount of 
overficw fa. over the 
faside of the rids 
adjacent ta the Sackoones 


Red, goist, porous 
ts rather dry and 
hard. 


Inside flagk mugcie 
laght pink to dart, 
pink color, eaderr ta 
slightly abundant 
quansity of fat 
streaking. Lanks 
full and firm to very 
full and fier. 


Firm to very fire, 


Red and narrow to slightly Moderately fire ta fire. 
red and slightiy wide. 
Smaeti to erste secunt 
of feathering Detween 

the ride, Slight ts 
sail amount of over:. 
flow of fat over the 
inaide of the rids 
adjacent to the backione. 


Red, eoist, poroue Ingide flank auscle 
to rather dry aad | Slightly dark pink 
hard to dark past tn 

color, slight te 

small amount of fat 

. streaking. Flanks 

slightly full and 
firm to moderately 
full and fire. 


Stightly compact, 
wath slightly psiump 
full legs. Sacr 
Sirght}ye wide and 
thick. Sdoulders 
ehightlv wide and 
fall Neck alight ty 
siore aad thick. 


| 
| 


teaide flank euscie 
gark pink ro slight- 
iy dark red in 
color, Practicaliry 
Ro fat streaking ta 
traces of fat 
streaking. Fissks” 
sitgatiy cass and 
eeft to sligatiy 
fait and fire. 


Red. moist, porous 
fo siightiy red, 

Out rather dry sad 
Nard. 


Sisghtiy firm te aeder- 


Red and narrow to slightly are 
ately firm. 


fed and siightiy side. 
Traces to ¢light smougt 
of feathering Setween * 
the rsds. Practically 

no overflow fat cer. 

wha ribs adjacent F 
to the Sacepone. 


“oderately rangy 
and sisghtiy eng- 
wie, WIth aia gnt- 
by ERAS, tepering 
segs. Back clignt 
vy THIR SAG Narrow 
ewlde@ers elagatir 
tRia aad narrow. 
Veck soderately 
long aad thin. 
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Average Thicknes- 


Backtat 


Punches ps 
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8-4 PORK GRADING FACTORS . 


© 


det Carcass Weight (pounds }> 


-arcass Length inches) 


An. Seeroue. ot. Three Gitets ees 
made opposite the first ana iast 
tumbar vertebra. If alsa reflect 

appropriate, tc compensate for variations - fran 
normal fat distribution. 
Carcass weight is based 
carcass. 

3/ Carcass length 1s measured fram tre anterler ¢ 
of the aitch bone to the anterior edge of the 
first rid. 


1 rr 


on a hot packer style 


jta 


(8 =@10b 


gs inclading the saan 
ribs and the last 
s adjustment, 3: 


sont 


, 


Abs 


Defects 


Causes 


Coarse texture Improper trim. 
Insufficient chopping. 


"Short meat" lacks binding quality. 


Air pockets . No vacuum dras.s. . 
, Improper filling of stuffer. 
Improper filling of casings. 
Improper air pressure, 
Improper size of stuffing horn. 


Fading and shriveling Improper chilling. 
Storing in cold draft. 
Storing in temperature that is too low. 


Sweating and sliming | Fluctuating temperature. / 
Storing warm product in low temperature, 


Surface discoloration (greening) | Bacterial contamination after the heat 
. , | process. 
en Cah ere er ea act Ee a eee eee 
Internal discoloration / | Bacterial contamination of raw materials 
before heat processing. 
Insufficient heat processing. 
' | Lack of nitrites 


fpr \ 


ms 


¥* . —l, €O 
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DAILY CALIBRATION AND OPERATIONAL CHECK TEST 
FOR USE WITH HOBART FAT PERCENTAGE MEASURING KIT 
(SIM SUBSECTION 225.8) : 


{. Sample units cf ground meat will not be tested when frozen. All 
sample units should be about the same temperature when tested; not less 
than 34°F or more than 55°F. 


Tle ae operating Hobart equipment in «old rooms or coolers below 65°F, 
preheat unit for two minutes prior to resting the first sample unit only. 
In addition, close unit to maintain heat: ; 
ttl, Check accuracy of scale with the weight set balance prior to weighing 
the first sample unit and again at intervals of each six sample units 
weighed. 


IV. The balance pan of the scale will be thoroughly cleane“ » h a damp 
\ SROeP or absorbent paper prior to and after weighing each sa p5je unit. 

V, Time indicator ts set for a time span of 15 minutes, plus or minus 

one minute. Periodically check time indicator with watch. When time 

indicator is two minutes or more inaccurate, replace the time indicator. 

VI. The Power Line Monitor, RCA Model WV 120 A. (AC) 100-140 volts, will 

be used to monitor the voltage during the entire period of use of the e 

Hobart Kit. The unit is available through commercial retail outlets at 

a cost of approximately $19.00, It is also marketed nationally by Allied 
. Radio, 100 N. Western Avenue, Chicago, Illinois 60608; Phone, (321) 

421-6800, Allied Radio stock number is aLOeTS>: 


VII. Check the temperature of the heating pleusae twice a deck Using a 
thermometer, self-indicating, bimetallic (comparable to FSN 6685-514-3757) 
a minimum temperature of 380°F should be attained. No tests will be 
performed at a voltage of less than 110 volts. Heating elements showing 
temperatures of less than 380°F should be subjected Yo additional tests 
prior to replacement. S satisfactory Hobart examination should be achieved, 
provided the voltage 1s not less than 110 volts; the heating element glows 
at a cherry red color; and the meat sample has a charred appearance at the 
end of the 15 minute test period. 

4 
VIII. Only test tubes manufactured by the Hobart Manufacturing Company will 
be used. The inside diameter of the test tube is calibrated along with the 
graduated scale to attain accurate fat percent. 


IX. To determine fat percent, position the hair line pointers exactly in 
line with the bottom of the miniscus (concave) of yellow fluid. Read fat 
to the nearest whole percent. 
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department of Veterinary Medicine HANDOUT JABR9NS30-VI-N Co 
School of Health Care Sciences, USAF January 1975 
Sheppard Air Force Base, Texas 


INSPECTION OF MEAT PROOUCTS 
PROBLEM °} 


Inspection Record for Fab 
OBJECT IVE nsp t r ricated Seef } 


A general kncwledge of the preparation of the Product Verification Record (D0 Form 1713) 
as ft pertains fo fabricated peef and identification and inspection of the cuts of fabri- 


cated beef. 


REFERENCES 
Mit -B-43813 a5 amended, WIL-STD-105. 
SLTUATION 


you am asssgned to Carswell AFS, Texas, with duty station at Fort Worth, Texas. You 


“rave procurement responsibility at the Estes Pace ing Company, P.O, Box 4513, Fort Worth, 


texas Silt. Tars company has bid successfully on a contract for BEEF, BONELESS, FROZEN, 
Type Lil, irtll Steaks, Type V, Swiss Steaks and Type 1 Oven Roasts. 


2. Your office and the Estes Packing Company have each received a copy of the purchase 
instrument (Purchase Order No. DSA 135-73-M-HO42) . This establishment will be working 
on an initial contract for the military under mandatory contractor inspection. 


REQUIREMENTS 


1 Complete a Product Verification Record (00 form 1714) for ail itéms in this contract 
(NSA 335-73-M-HO4Z), 


’ ry 7 
2. use MIL-STD-195 for sample sizes and AQLs. The necessary inspection levels, defect 
numbers and defect cfassification are within MIL-B~438173. 


3, Using the neat tems distributed about tne laboratory identify additional defects 
whicn nay de addg@ to those already found, (NOTE: This is an opportunity to familiarize 
yourself with fgpricated neat cuts - use it.) 


$. The information on the following pages should be transferred to your 1714's. 
SRILL STEAKS - The foilowing defects are noted in your examination of lot 201, consisting 
5¢ 19,900 ibs/380 box, Type ITI, 7 0Z., Grill Steaks. 

TABLE OF EXAMINATION 

“tt . Examination of packaging 


- Bags not folded 4s specified 

- Liners missing 

- Layers thicker than thickness of | steak 
- Separators missing 


das $e han [9 


"y « Examination of steak net weight 


55 steak$ weighed 7 ounces * 
9) steaks weighed 6-1/2 ounces 
3 steaks weigned 6-1/4 ounces 


? steaks weiahed 8 ounces 


DESIGNED FOR ATC COURSE USE 
DO NOT USE ON THE JOB 


ATs 


VI - Examination of grill steaks for product characteristics 


~ Presence of foreign material 

- Presence of unauthorized materia! 

- Steak thickness less than 1/2 inch tm any area 

- Not cut at right angles 

< - Not cut as specified 

1. Fertoesteum exceeds | square inch of surface area 
' = Presence of done 


te Pe PD Pa 


j YI - Examination of additional characteristics for formed steaks 


5 steaks do not approximate soecified snape 
5 steaks frattured 


Te s cvamingtton af packing 


~ Strap missing 

- Torn strap 

- Loese Strap 

~ Not Backed as specified. 
~ Tear or Nole 

poxes marked 55 Lbs 

boxes marked 57 Ibs 


my Puts $4 Loe feo 


SWISS STEAKS - Tre following defects are noted in your preliminary examination of lot 
cO9 consisting of 23,000 1bs/418 boxes of Type VY, 6 oz., Swiss Steaks, 


Tapie [I] 


5 - pag not folded as specified 
2 - separator not size specified 


1 steaks wergned 6 02, 
7 steaks weighed 8 oz. 


Taple vil 


~ presence of spotter tissue 


1 - presence of dark cutter beef 
3 - not Cut at rigns angles to the grain of meat 
4 - surface fat exceeds 1/2 inch in thickness 
2 - excessive bruise 
5 ~ semi-attached fat 
“adje vit! 
re 8 steaks not approximate shape speci fied 7 


3 steaks fractured 
Tanle [x 


- $trap missing 


2 - lgose straps 

3 - marking i(legible 

1 - tear in container 

3 - marked net weight 58 Ibs, 
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OVEN ROASTS - The followin defects are noted in your examination of 
consisting of 15,5945 1bs/300 doxes of Type I, Style 4, oven roasts, 
iAverage at. per roast - 5 lbs.} ‘ 


TABLE OF EXAMENATION 


Tito. Leamination of packaging | 


2 - finer missing 
3. paa of insufficient length 


y . Examination of roasts for product characteristics 


1 ~ cresence of spotter tiosue 

4 - presence of popliteal lymph gland 
> . presence of bone cnip 3/4" long 
J+ presence of bruises 

a seed cuts 

| . Srotruding blood vessel 
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lot number 314 
outside round. 
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PROBLEM #2 
COLEQUAP EXAMINATION 
Bacon, Sliced, Chilled or Frozen‘ 


OBJECTIVE 


A general knowledge of the Procedures used in performing COLEQUAP audit, the preparation 
cf the AF For 2063, indivigual COLEQUAP Report, and a familiarity of the defects common 
fo Sliced bacon. ; 


REFERENCES 


MIL-STO-1050, COLEQUAP Handbook , COLEQUAP Quarterly Program Notes, and Interim Fegera] 
Specification PP-8-0081G dated July 37) 1973, 


SITUATION ! 


1, The colequar requirements presented in this problem are * vical of those you wil] 
encounter at base level, as is the Product (siiced bacon), 


2. The following situation existS at your base: 


3. Type and amount of Product available ‘™ Commissary cold storage plant (received pn 
dase 18 September 1973). ° 


. 


er Bacon, Type TI, Form B, Style 3, Class 3 
* (2) Amount: 18 shipping gontainers/432 pounds _ ‘ 


db. Contract number OSA "133-748437 (Swineholt Packing Company, 81g Pig, Pennsylvania, 


{ 
fC. Lot number 014%. OP 17 July 1974, 


— Estabiisnmant No. 1569). 


d. Commissary varehouse hsa elected to issue 60 pounds to the base dining hal) with 
the next scheduled use set up On @ Gaily basis. 


@.- Received from Ft. worth DPSC warehouse. 
REQUIREMENTS. : 


T, vtilizing tne above information, facn student will set up the appropriate sampling 
Blan in accofdance with: i 


a. < Quarter FY X Program Notes 
D. COLEQUAP Handbook | 


c ALL applicable specifications, St. idards, referenced documents, and inspection 
forms. 


Sach isdividual student will accomplish the follawing: 


a. Inspection of the "end item” én accordance with paragraphs 4.2.6., Table VIII, 
Examination of Packaging, Table IX, ang Examination of Sliced Bacon, iapic XI. 


D. NOTE: On Prior examination of eight (8) one {1} pound packages of sliced bacon, 


the following defects were found - (the 8 packages inspected and the defects found represent 


eye 2 
+, 
é 


a 
a portion of the total sample size, record them on the AF Form 2063). 
Table [X - One #204 and one #453, 
2 
Table XI - One #20e {slice length more that 10-1/2 inches}; one #252 (preak more 
than jc the width of the sivce), and one #263 (presence of comb hanger mark} 
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